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THE INDEPENDENCE OF CHOREA AND RHEUMATIC ACTIVITY.* 

By Alvin F. Coburn, M.D., 

ASSO'CIATE IN MEDICINE, COLUMBIA UNIVERSITY, 

AND 

. Lucile V. Moore, M.D., 

ASSISTANT IN MEDICINE, COLUMBIA UNIVERSITY, 

NEW YORK CITYL 

(From the Department of Medicine, College of Physicians and Surgeons, Columbia 
University, and the Presbyterian Hospital.) 

The authors’ original group of rheumatic patients included 10 
individuals who had chorea which appeared to be unrelated to 
rheumatic activity^ None of these children developed an}^ other 
manifestation of rheumatism in the subsequent 5-year period. 
Furthermore, as the group under observation was enlarged it became 
evident that chorea frequently occurred in rheumatic subjects with- 
out any other clinical or laboratory signs of rheumatic activity. 
These observations suggested that the customary use of chorea as 
evidence of rheumatic activity might not be justified. A study of 
the incidence of chorea in relation to rheumatic activity was there- 
fore undertaken. 

The clinical material comprises two groups of patients. The first 
group consists of 114 patients with chorea that have been seen once 
a month in our rheumatic clinic for periods of 2 to 10 years. The 
second group consists of 137 consecutive admissions to the Babies 
Hospital for chorea. 

The findings in these two groups may be summarized briefly. In . 
the rheumatic clinic group, 34 of 114 patients with chorea (approx- 

* The work reported in this communication was carried out under The . K. 
Kellogg Foundation Fund. 
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iiDfltely 30%) failed to develop anj^ evidence of rlieumatic actndty 
other than repeated chorea. In the Babies Hospital group, G9 
attacks of chorea occurred in patients without either history or stig- 
mata of rheumatic disease. The other 68 attacks of chorea were 
in patients who had shown other rheumatic manifestations. How- 
ever, 29 of these 68 attacks occurred when the rheumatic process 
appeared quiescent. The remaining 39 attacks of chorea were 
accompanied by frank manifestations of rheumatic activity. These 
findings indicate that one-half of all cases of chorea in New York 
may occur in individuals who are not susceptible to rheumatic 
fever. Choreic children of this type under our observation devel- 
oped no stigmata of rheumatic disease although each e.xperienced 
1 to 5 attacks of chorea. These individuals did not have a familial 
history of rheumatic fever. Their attacks were not preceded by 
respiratory infections, but seemed to be associated with psychic 
, trauma. Their blood sedimentation rates and leukocytfe counts 
were usually normal. 

The other half of the cases of chorea occurred in rheumatic sub- 
jects. About 40% of these attacks began during quiescence of the 
rheumatic process. They either followed immediately after fright 
(e. g., "saw brother killed," "frightened bj^ a mouse,” "frightened 
by man with a gun,” "fell on an iron fence,” "frightened by seeing 
’playmate killed/’ "attacked by police dog,” "placed behind piano 
by teacher in school,” etc.) or developed insidiously following severe 
mental strain of school work and examinations. As in the case of , 
non-rheumatic subjects with chorea, these patients had normal blood 
sedimentation rates and leukocyte counts. The remaining 60% of 
attacks in rheumatic subjects occurred as a manifestation of disease 
activity. These attacks followed hemolytic streptococcus infections 
of the respiratory tract. Thej^ were accompanied by other evi- 
dences of rheumatic fever, high blood sedimentation rates and leuko- 
cjdosis. 

An illustrative case history of each type is presented in brief: 

Type 1. — Chorea in Non-rheumatic Subject. Helen E., a girl aged 16, lias 
been under the authors’ care for 6 years. At the age of 7 she was atfacked 
by a German police dog, and although not bitten was severely frightened. 
Then she began to twitch and had difficulty in talking and feeding hersplf. 
She experienced another attack of chorea each year until puberty. During 
the fifth of these attacks she was observed for 3 weeks at the Babies Hos- 
pital where the physical signs (other than chorea) and laboratory determin- 
ations were all nonnal. She has escaped all rheumatic manifestation.s. 
The sixth attack followed being frightened by a burglar; the others seemed 
to be associated with sehool work. She contracted two hemolytic strepto- 
coccus infections without seciueke. Since puberty she has been free of 

chorea. . -vr . t 

Type 2 . — Chorea in Rheumatic. Siihjcrt During Quiescence. abjO 
n girl aged 10, has been under the .authors’ care for 5 years. She had frank 
rheumatic fever and developed mitral stenosis. In November, 19.k>. she 
was free of rheumatic manifestations. The blood values, including scdiinen- 
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tation rate and antistreptolysin titer, were nonnal. During a school inspec- 
tion by a visiting superintendent at this time, Mary was called upon to 
recite some poetry. She could not remember her poem and became panic 
stricken. Within an hour she began to twitch. Within 6 hours she had 
violent chorea. The attack required restraint in bed for a period of 6 weeks. 
She developed no manifestation of rheumatic activity and the blood deter- 
minations remained nonnal. Since puberty she has been free of chorea. 

Type 3. — Chorea with Activity of the Rheumatic Process. Dorothy F., 
a girl aged 11, has been under the authors’ care since an attack of rheumatic 
fever in February, 1933, 9 days after an upper respiratory infection. In 
June, 1933, she contracted hemolytic streptococcus pharyngitis winch was 
followed 2 weelcs later by fever, with leukocytoris, elevation of blood sedi- 
mentation rate and rise in antistreptolysin titer, and then frank chorea 
%vith night terrors. She was re-infected vnth hemolytic streptococcus in 
April, 1934, and 3 weeks after recovery from pharyngitis developed another 
attack of chorea and carditis with elevated blood sedimentation rate and an 
increase in antistreptolysin titer. Although only 10 years old, she began 
to menstruate during this attack and subsequently escaped chorea. She 
was reinfected with hemolytic streptococcus in January, 1935, and 2 weeks * 
later developed another attack without any evidence of chorea. 

Discussion.— Two reports bearing on this subject have recently 
appeared. Gerstley, et in Chicago, in a study of 150 children 
with chorea “suggest that chorea should not be taken as an indica- 
tion of rheumatic infection without other rheumatic manifestations.” 
Jones and Bland® analyzed 1000 consecutive cases of juvenile rheu- 
matism at the House of the Good Samaritan in Boston. They found 
that 73% of their patients with chorea and other rheumatic mani- 
festations developed heart disease; while only 3% of those having 
chorea without other rheumatic manifestations developed heart 
disease. Twenty-eight per cent of all their cases had “pure chorea.” 

As has just been pointed out, in our rheumatic clinic approxi- 
mately 30% of patients with chorea developed no evidence of 
rheumatism. This is in good agreement with the incidence of “pure 
chorea” found by Jones and Bland. Our observations are entirely 
in accord with those made independently in Chicago and Boston. 

The observations just presented are based on clinical criteria. 
There is also evidence of a more objective character that chorea is 
not pathognomonic of active rheumatism. The blood sedimentation 
rate is generally recognized as a highly sensitive index of rheumatic 
activit}'^; yet in our experience and in that of a number of other 
observers-''*’®-’’’® uncomplicated chorea, even in patients known to be 
susceptible to rheumatic fever, is accompanied by normal sedimen- 
tation rates. This in our opinion is strong evidence against the 
rheumatic origin of chorea. 

In the past we have emphasized the great variety of manifesta- 
tions that occur in the rheumatic state.* This was done for the pur- 
pose of throwing light on the character of the disease process. It 
is wmll recognized that the minor rheumatic phenomena are non- 
specific. It becomes increasingly evident that chorea, whicli has 
been considered a major manifestation, is not pathognomonic of 
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rheumatism. The present observations indicate tJiat in Xev York 
City about three-quarters of all chorea is independent of rheumatic 
activity. It is the authors' opinion that the physiological back- 
ground prerequisite to the deA'elopment of chorea may be prepared by 
a number of abnormal conditions but is especially Avell prepared by 
the rheumatic state. This accounts for its frequency in rheumatfc 
subjects. However, the factor which initiates the attack of chorea 
can be entirely independent of rheumatic activity. 

Summary. 1. One-half of the cases of chorea under observation 
occurred in non-rheumatic subjects. 

2. Approximately one-fourth of the cases of chorea occurred in 
quiescent rheumatic subjects. 

3. Approximately one-fourth of the cases of chorea occurred dur- 
ing active rheumatism. 

4. Uncomplicated chorea is accompanied by normal blood sedi- 
mentation rates. 

5. Chorea per se does not suffice for the recognition of the rheu- 
matic subject nor for the diagnosis of rheumatic actiA'ity. 

REFERENCES. 

' (1.) CoBunx, A. F.: The Factor of Infection in the Rheumatic State, Baltimore, 

AQ Williams & Wilkins Company, p. 44, 1931. (2.) Elghajimek, H. W.: Arch. 
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NOTE ON THE DUEATION OF SYMPTOMS AND AGE AT DEATH 
IN CHRONIC RHEUMATIC VALVULAR DISEASE, ESPE- 
CIALLY IN TRICUSPID STENOSIS.* 


T3y William Paul Tiioaipson, jM.D., 

research tellow' in medicine, harvard medical school, 

AND 

S^uiUEL A. Lfahne, M.D., 

ASSISTANT PROFESSOR OF MEDICINE, HARV.ARD MEDICAL SCHOOL; SENIOR .A.‘<SOCL\TE 
IN MEDICINE, PETER BENT BniGHAM HOSPITAL, BOSTON, MAS.S. 

(From the Medical Clinic of the Peter Bent Brigham Hospital .) 

Ak analysis of cases e.xamincd postmortem at tliis hospitalt lios 
impressed us witli certain features of the clinical course of patients 
dying with rheumatic heart disease wliich arc little appreciated 
and deserve cnipliasis. Figures similar to tlie ones we shall pre.sent 
liave already been publi.shcd by Laws and Ixvine,- taken, in fact, 


* Aided by a grant from'tho Proctor Fund of Harvard University for tlie Mudy 


of Chronic Diseases. 

t All the ])ii(ionts under consideration wTre more tnan 
childr<*ri arc not admitted to this hospital. 


12 years of age, as yotinger 
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from the same autopsy material. Further consideration of the cases 
included by them has shown that in a fair proportion the ^’ahmlar 
deformity was slight and scarcely significant clinically. Our re- 
arrangement has been such as to include only cases with unequivocal 
organic valvular deformity of a degree sufficient to make its clin- 
ical recognition reasonable. This series is therefore applicable to 
patients still living and in whom valvular deformity may be recog- 
nized with some certainty. An objection may be made to the 
inclusion here of cases of tricuspid stenosis when we speak of recog- 
nizable deformities. It is true that a definite diagnosis of tricuspid 
stenosis was made- clinically in but 2 of the 21 instances of its 
occurrence, and that organic tricuspid disease was suspected in 
only 6. It is the features of these very patients which constitute 
the chief reason for this note, for only through an appreciation of 
such factors as we shall present will our diagnostic capabilities in 
regard to tricuspid stenosis be enhanced. 

Age at Onset of Symptoms. It is now well known that symptoms 
of cardiac insufficiency in patients with aortic stenosis do not appear, 
as a rule, until comparatively late in life. Our figures in ijegard to 
this lesion play only a confirmatory role. The patients with mitral 
stenosis, alone or in combination with aortic valve disease, bega' 
their inevitable downhill course about 10 years earlier in life. It i:‘- 
the group with tricuspid stenosis, however, that is most striking, 
symptoms having appeared in them when they, were more than 
20 years jnunger than those with aortic stenosis alone. The cases 
with tricuspid stenosis in this series, which includes all those exam- 
ined postmortem during a 22-year period at this hospital, had also 
mitral stenosis in every, instance and a number of them had aortic 
valve disease as well. The early appearance of symptoms in a 
patient with mitral stenosis, vdth or without aortic in\'olvement, 
points, then, in the absence of active rheumatism, to the possibility 
of the additional presence of stenosis of the tricuspid vahn. 


Table 1. — Effect of the Type of Valvular Involvement on Duration or 

Symptoms and Age at Death. 


Aortic stenosis (^vith or without insuf- 


ficiency) 

Aortic and mitral involvement 



Average 
age at 

Average 

Average 
duration of 

No. of 

onset of 

age at 

symptoms, 

cases. 

symptoms. 

death. 

years 

. 43 

50.4 

53 5 

3.1 

. 24 

41 5 

40 25 

4.G 

77 

37 0 

42.1 

0.1 

e 

. 21 

26 0 

34.4 

7.5 


Duration of Symx)toms. Again our figures are only confirmatory 
of the well known fact that patients with aortic stenosis, once failure 
supervenes, die quickly. The average duration of life after the 
onset of symptoms of these patients in our series was only about 
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3 , years. Those. with mitral valve deformity, either alone or in com- 
bination with aortic valve involvement, lived somewhat longer, 
while tliose with tricuspid stenosis lived much longer after the 
onset of symptoms than any of the other groups. There is less 
difference, therefore, in the average ages of the groups at the time 
of death than in the average age at the onset of symptoms. 

Comment.. Although this note concerns patients who already 
exhibit heart failure, and presents data with respect to life e.\'pec- 
tanc}'’ and age at death, there are certain inferences which are applic- 
able to ambulatory and well compensated vahmlar patients. If a 
patient is seen with aortic stenosis unassociated with other valvular 
disease and free from cardiac symptoms, one may expect satisfac- 
tory function of the circulation to continue until comparatively late 
in life, but a short span of life when failure develops. If, however, 
a case can be diagnosed as having both mitral and aortic inA'olve- 
ment, although at the moment compensation is adequate, heart 
failure is apt to intervene at a younger age and will be tolerated 
longer. Finalljq it is doubtful with our present knowledge that we 
shall be able to recognize the presence of tricuspid stenosis at a 
stage when the circulatory efficiency is normally compensated. It 
may be that with greater interest in this question, it will be found 
that undue enlargement of the right auricle will serve as an early 
evidence of tricuspid stenosis before hepatic engorgement occurs, 
-just as a similar enlargement of the left amide in mitral .stenosis 
Jintedates other evidence of congestion. If such a development 
occurs, one may then say that a compensated case witli tricuspid 
valve disease will begin to have cardiac disability at a very early 
age and will tolerate it a long time. 

We are aware that there are certain discrepancies between our 
figures and those presented by DeGralf and Lingg,* who found 
that the duration of life after the development of symptoms or of 
congestive heart failure was "about the same regardless of the valve 
or the number of valves affected.” Since postmortem examinations 
were carried out in only 13% of their cases, their figures and con- 
clusions can scarcely be applied to the tricuspid valve, as deformity 
of this valve is usually overlooked clinically at the present time- 

The earlier literature on tricuspid stenosis is filled witli debates 
on the acquired vcrsu.s congenital origin of this lesion, while now 
})robablv no one liolds the congenital origin as tenable for the great 
majority. Our figures, showing as they do the early appearance of 
s^'mptoms in patients with stenosis of this ^ ab'e, })erhaps shed 
some light on the reason for the previous adherence of many to the 

idea of congenital origin. _ . , . . , , 

A striking clinical feature of the patients witli tricuspid steimsis 
was the predominance of ascites and enlargement of the liver 
Avithout pcriplieral. edema or congestion of the lungs. One patient 
was admitted to the hospital 20 times, and abdominal paracentesis 
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ivas performed 34 times. It seems reasonable t*o suppose that the 
mechanism, whatever it may be, of this afBnity for the abdomen 
as the site for the accumulation of fluid is similar to that seen in 
chronic constrictive pericarditis (Pick’s disease), in which there is 
an obstruction to the diastolic filling of the heart. This latter entity, 
so well described by White,''* is associated with a kind of congestion 
quite different from that seen in ordinary congestive failure. Tri- 
cuspid .stenosis should be no less effective in preventing the natural 
filling of the right ventricle (and therefore of the left cavities as 
well) and thereby producing a chronic elevation of venous pressure 
than is a thickened callous pericardium surrounding the right 
auricle at its attachment to the veme cavse, so common in Pick’s 
disease.* Further observation of patients with stenosis of this 
valve in life will, we predict, show many similarities with Pick’s 
disease. The evidences of congestion in tricuspid stenosis are in 
part, therefore, the result of mechanical factors like those present 
in chronic constrictive pericarditis, and not entirely due to myo- 
cardial insufficiency. 

Summary and Conclusions. We have found that patients with 
tricuspid stenosis, in spite of the fact that death occurs at a com- 
paratively earlj'' age, are able to tolerate their symptoms eonsider- 
ably longer than are those patients in whom the tricuspid valve is 
not involved. The average figures are, therefore, somewhat para- 
doxical and contrary to what one might expect. We have attempted 
to point out, however, that in tricuspid stenosis the symptoms and 
signs are not wholly due to myocardial failure, and that they are in 
part due to mechanical obstruction to the normal diastolic filling 
of the heart, so that this apparent paradox is in part, at least, 
explained. 

We believe that our figures contribute two important clues to 
the diagnosis of tricuspid stenosis; first, the appearance of symp- 
toms at an early age in patients with chronic rheumatic valvular 
disease; and second, an ability to carry on with such symptoms for 
an unusually long time, particularly when the prominent features 
are enlargement of the liver and ascites. If these features cause us 
to suspect tricuspid stenosis, we are then one step nearer the goal 
of making accurate antemortem diagnoses. 

I^OTE. — Since this paper was prepared for publication, a case of rheumatic heart 
disease with mitral stenosis has come to autopsy at the Massachusetts General 
Hospital in which one of us was enabled, partly on the basis of the material here 
presented, to predict accurately the additional finding of tricuspid stenosis. 
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Heredity is an important .force in the etiology of diabetes, but 
its role is somewhat obscured by other factors. These are so inter- 
woven in their operation that it is difficult to isolate the effect of 
any single one. The situation is, moreover, complicated by the 
fact that we are concerned in diabetes not so mhch with the inheri- 
tance of the disease as with the inheritance of constitutional abnor- 
malities which predispose the individual to the disease. This 
predisposition is usually not revealed much before the actual onset 
of the disease, which is most frequent in middle and later life. We 
are thus confronted with the problem of what may be called the 
^'carrier,^^ who may not himself develop diabetes, but who ne\*er- 
theless transmits the predisposition to his children. Consequently, 
it is impossible to identify all the " carriers in the family history, 
and this impairs the record. 

The chief reasons for failure to identify “carriers^' are as follows: 
(1) Cases of diabetes in the family which do not develop charac- 
teristic s^onptoms and consequently are never diagnosed; (2) cases 
which dqvelop symptoms but escape diagnosis; (3) cases which are 
diagnosed but are not specified in the patient's record liecause he 
does not know this feature of- his family history; (4) cases that fail 
to be identified because tlie “carrier’' in the family did not survive 
to the age at which diabetes would ordinarily manifest itself; (o) 
cases in which the potential “carrier,” still living, has not yet, but 
will later, become diabetic; (6) cases where tlie “carrier” dies 
without issue; and (7) cases which have developed since the original 
examination of the patient, but arc not known because direct contact 
with the patient has ceased. 

With these limitations to tlie data in mind, let us examine first . 
the crude figures on the family history of diabetics as a group, and 
later the more refined analyses. In this experience cases luive been 
classified as liaving a positive family liistory of diabetes only if the 
affected relative comes within a restricted degree of relationship, 
the cases being classified as “hereditary” or “familial” as follows: 
(a) Hereditary— cases with a diabetic parent, grandparent, uncle, 
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aunt, nephew, niece or child; (h) familial— cases with a diabetic 
brother, sister of first cousin. All cases in which the reported 
diabetes in the relative was questionable were excluded from the 
count of positive histories. The record is not as complete as it 
could be, for onlj'- in the last 5 years or so have patients been reques- 
tioned regarding their family history on each visit. The facts are 
presented in detail, but we believe that the maximal figures, within 
the limits of error due to chance, come fairly close to portraying the 
true picture. The proportions quoted for hereditary cases include 
those in which familial diabetes also occurs, but the proportions for 
familial exclude cases where both tjqjes exist. Figures are presented 
separately, however, for such cases.. 

This classification of family histories as “ hereditary ” or “ familial’' 
is that conventionally used in medical literature. It does not con- 
form strictly with the present-day terminology used in the study 
of heredity. It is useful, however, in summarizing the incidence of 
diabetes in the direct and collateral lines. For, it demonstrates 
the importance of age upon the occurrence -of diabetes in the rela- 
tives. Those diabetic relatives included in the hereditary group 
are older, on the average, than those in the familial or collateral 
relatives. Consequently, younger diabetics show a higher incidence 
of hereditary type cases than familial, whereas, in older diabetics, 
the proportions are more nearly equal. 

On the basis described, there were, among all patients seen 
between 1897 and 1928, 1,559 (24.5%) who reported 1 or more 
diabetics in their family. Of this number, 1,011 (15.9%) gave a 
hereditary history and 548 (8.6%) a familial history. In 210 cases 
(3.3%) both types of family history were reported. The reported 
instances included all known at or about the 1929 anniversary of 
rlischarge, except in the case of children for whom the known facts 
up to 1935 are included. 

The facts on the group, as already indicated, really understate 
the incidence of a family history of diabetes, for the ascertained 
frequency of positive family histories is greatest in the more recent 
patients. Thus, among patients first seen in 1925-1928, 26.3% 
gave family histories of either type, compared to 24.7% in 1920- 
1924, 24% in 1915-1919 and only 18% in patients first seen prior 
to 1915. Furthermore, as Table 1 shows, the increase is in histories 
of the hereditary type. 

Analysis of the facts by sex and age shows that even the relatively 
high figure for recent cases is an incomplete measure of the impor- 
tance of heredity. Women, who tend to take more interest in the 
details of family history and probabb’’ know more about them, con- 
sistently report a higher family incidence of the disease than do 
men. Thus, among adult patients, 20 years or over at examination, 
23% of the men and 26.5% of the women reported positive family 
histories. A margin in favor of the females was found consistently 
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in the several calendar year periods detailed in the preceding 
paragraph. 


Table 1.~Incidence op Diabetes in the Families of Diabetics. Percentage 
OP Cases Reporting Hebeditaht and Fajiilial Types of Pamily History. 
Experience of E. P. Joslin, 1897-192S. 


Year of examination. 

Per cent T\Tth family history of diabetes. 

No. of 
cases. 

Total 

hereditary 

and/or 

familial. 

Total 

hereditary.* 

Familial 

only. 

Hereditary ^ 
and 

familial. 

Total, 1897-1928 . ... 

24.5 

15.9 

1 8-6 I 

3.3 

6,357 

1925-1928 .... 

26.3 

17,8 

8.5 

3.7 

2,669 

1920-1924 .... 

24.7 

. 15.7 

9.0 

3.0 

2,162 

1915-1919 .... 

24.0 

14.5 

' 9.5 

3.6 

799 

1897-1914 .... 

18.0 

11.0 

7.0 

2.5 

727 


* Includes coses with familial type also. 


Children, particular!}’ in the years since insulin was discovered, 
with whom satisfactory contact can now be kept up and whose 
family histories are most up to date, show an extremely high fre- 
quency of diabetes in the family. In children up to age 15 at onset, 
seen during the years 1929 to 1931, 39.5% of the boys and 33.8% 
of the girls reported 1 or more cases of diabetes in the family, of 
which 28.6% and 28.5%, respectively, were of the hereditary type, 
described above. These percentages tend to be high in all except 
the very early and the very recent cases (Table 2). The low inci- 
dence is due to the short period of observation; in the earlier period 
because of the short duration of life of these children. We have 
also segregated certain groups of living children, and it will be 
noticed that the figures for them generally run high. 

Distinct differences according to age in the proportions reporting, 
positive family histories are likewise found in adult diabetics 
(Table 3). The proportions among males varied from a minimum 
of 18.9% at ages 65 and over, to a maximum of 25.9% at ages 45 
to 54 and 25.4% at 35 to 44. Among females, the minimum was 
22.7% at ages 20 to 34 and the maximum, 32.1 % at 45 to 54. The 
figures for recent years are even higher. It may be noted, however, 
tliat the percentages are not much lower for patients seen in the 
10 years preceding 1925, probably due to the longer period of ob- 
servation on many of these earlier cases. 

Significant difi'erences are also found in the types of family 
histories at the se\'eral ages. Among children and j-ounger adults, 
hereditary type histories greatly outnumber tlie familial types. 
There is a distinct tendency for the percentage of patients with 
hereditarv type histories to decrease with the age of the patient, 
but the permitage with familial type histories increases, and in 
older iiaticnts the proportion of these cases approaclics or even 
e.xcccds histories of the hereditary type. These tendcncic.s, as 
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Table 3 also shows, exist both in recent cases and those first seen 
in the earlier years of this experience. 


Table 2. — Incidence op Diabetes in the Families of Child Diabetics (Age 15 
‘or Less at Onset) . Percentage of Cases in Specified Periods Reporting 
Hereditary and pAiktiLiAL Types of Family History. By Sex. Experience 
OP E. P. JosLiN, 1897-1934.* 


Year of 
examination. 

Per cent with family history of diabetes. 

No. of cases. J 

Males. 

Females, 

Total 

heredi- 

tary 

and/or 

familial. 

Total 

horedi- 

tary.t 

Familial 

only. 

Total 

heredi- 

tary 

and/or 

familial. 

Total 
heredi- 
tary .t 

Familial 

only. 

Males. 

Females. 

Total children, 









1897-1934 . . 

30.9 

23.0 

7.8 

28.5 

25.2 

3.3 

486 

456 

1932-1934 . . , 

24.3 

18.9 

5.4 

17.3 

17.3 


111 

98 

1929-1931 . . 

39.5 

28,6 

10.9 

33.8 

28.5 

5.4 

119 

130 

1925-192S . . 

33.7 

23.1 

10.6 

29.0 

25.2 

3.7 

104 

107 

1920-1924 . . 

34.0 

26.6 

7.4 

34.6 

32.1 

2.6 

94 

78 

1915-1919 . . 

14.7 

11.8 

2.9 

32.1 

25.0 

7.1 

34 

28 

1897-1914 . . 

r 16.7 

16.7 


i 13.3 

13.3 

1 • • • 

24 

i 15 

Living children only 

1 



i 





(Jan. 1, 1934); 









Total, 1897-1934 

34.5 

1 26.3 

8.3 

30.0 

26.7 

3.3 

339 

337 

1932-1934 . . 

i 27.8 

20.8 

1 6.9 

18.8 

18.8 


72 

64 

1929-1931 . . 

38.4 

28.6 

1 9.8 

33.3 

28.5 

4;9 

112 

123 

1897-1928 , . 

34.8 

27.1 

1 7.7 

32.0 

28.7 

3 3 

155 

150 


Family history as of date of last contact with child or his family, 
t Includes cases with familial type also. 

i Excludes adopted children and others with incomplete family history. 


These differences bring out the incompleteness, usually unavoid- 
able, of these histories. Thus, the low ratios of the hereditary 
histories, reported by old patients, reflect the failure to identify 
cases of diabetes in their parents or grandparents because most of 
these relatives died years ago when the diagnosis of the disease 
was less common than in recent years. Moreover, the subsequent 
development of diabetes in children of these old patients, which 
would increase the ratio of hereditary histories among them, is often 
not reported. On the other hand, familial histories in older patients 
are on the whole, better reported because the relatives in this 
group are largely of the same generation as the patient, and, con- 
sequently, a large proportion of these relatives have reached the 
‘‘diabetes age.” Among younger patients, the higher _ figures of 
the hereditary type histories reflect better reporting or diagnosis of 
diabetes in the parents and grandparents, because in this case the 
relatives are either still living or fairly recentlj^' deceased. ^ \ et, 
even in these younger adult patients, the true or complete incidence 
of hereditary cases cannot Be known for many years, since their 
children are usually not yet old enough to have developed any 
considerable number of cases of the disease. In like manner, the 
incidence of familial diabetes in these younger patients is low, 
because the younger the patient, the smaller the proportion of 
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relatives in this class B-ho have reached the ages at B'hich diabetes 
most frequently occurs. 

Table 3.— Ikcidexcb of Diabetes in the Family Histoht of Adttlt Diabetics, 
IK Relation' to Age of the Patient. Peivcektage or Cases Reporting 
Hereditary and Familial Types of Family History. By Sex and Calendar 
Year Periods at Exasiinatiok. Experience of E. P. Joslin, 1897-192S, 


Per cent with family history of diabetes- 


Males. 


Females. 


No. of 
cases. 


Year and age at 
examination. 

Total. 

u 

ri 

o 

a 

o 

c: 

e 

c; 

5 

w 

o 

>> 

}-» 

a 

V 

Cl 

c; 

1 t 

1 ^ 

\ e 
o 

*7: 

*i 

5 1 

U i 

olah 1897-10:^8 

Ages 20 and over 

23.0 

14.5 

8, i) 

2.S 

26.5 

16.8 

' 

9.7 

20-34 .... 

23,2 

17.2 

6.0 

3.0 

22 7 

17.5 

0.2 1 

35-44 .... 

25A 

17.5 

7.9 

2.4 

27 '.2 

IS. 3 

8.9 

45-5-4 .... 

25.9 

17. G 

8.3 

2.2 

32.1 

23.6 

9.5 1 

55-64 .... 

21.2 

11.8 

9.4 

3.8 

23.1 

12,5 

10.6 1 

65 and over 

18,9 

9.1 

9.S 

2.3 

25.6 

14.2 

11.4 j 

1 025-1 02S 

Ages 20 and over . 

24.7 

16.5 

S.2 

3.3 

27.7 

18.4 

9.3 ! 

20-34 . . . 

24.1 

17.9 

6.2 

3.4 

27.0 

23.0 

4.0 ) 

35-14 . . . 

28.3 

23.5 

4.8 

4.1 

29.9 

23.0 

7.9 ( 

45-51 . . . 

30.9 

22.6 

8,3 

3.0 

32.5 

23.7 

8,8 . 

55-64 . . . 

21.0 

12.9 

9.0 

3,4 

24.0 

13.5 

30.5 

65 and over . 

19.3 

9.0 

10.3 

2.8 

26.3 

15.0 

10.7 j 

1920-1024 ! 

Ages 20 and more . 

22.5 

14.2 ^ 

1 i 

^ S,3 1 

i 3.1 

26.4 * 

15.8 

10.0 ! 

20-34 . . . 

26. S 

18.8 

1 S.O 

1 2.9 

22,7 ; 

15.5 

7.2 f 

35-44 . . . 

22 2 

14,1 

8,1 

■ 2 2 

24.2 1 

16.6 

7.6 1 

45—54 

2. TO 

! 14.1 

' 8.9 

2.1 

34.1 ^ 

22.7 

11.4 1 

55—64 

21.3 

! 13.6 

1 7.7 

4.8 

! 22.0 1 

lO.O 

12.0 i 

65 and over . 

19. S 

j 11.1 

1 "-‘I 

, 2.4 

1 25.6 ! 

15.1 

i 10.5 1 

! i 

1915-1910 ' 

Ages 20 and over . j 

I 25.5 

i 15.0 

1 1 

i 10.5 i 

2.3 

! I 

25,7 

15.5 

f 

10.2 

20-34 . . 1 

1 19.4 

t 14.6 

i 4.S 1 

3.2 , 

15.9 

U.4 

4 .5 

35-44 . . 

30,7 

' 21.4 

i 9.3 1 

1.3 

1 29.8 ; 

21,3 

8.5 

.* 45-51 . . . 

20.5 

; 16.8 

1 9.7 ; 

I.S 

' 26.3 ! 

1G.3 1 

30.0 

55-6 1 . . 

26.3 

12.6 

13.7 i 

4.2 

26.1 i 

15.9 

10.2 

Go and over . 

21.8 

i 

14.5 { 


28.9 t 

\ 

n.i ( 

j 

17.8 ; 

1897-1914 

Ages 20 and over . 

16,2 

1 1 

' S.G i 

i 

7.6 j 

1.3 

) 

22 . 1 

14.5 1 

1 

7.6 

20-34 

^ 16. 1 

: 14.3 

i.s : 

1.8 

20.0 i 

15,6 ‘ 

4,4 i 

So—M 

19.0 

6.3 j 

32.7 : 


23.1 : 

5.1 j 

18,0 1 

45-54 . . - 

19.1 

13.6 

5.5 

0.9 

28.6 ' 

24.3 ' 

4.3 « 

55-04 

13.9 

2.8 

11,1 i 

1.9 

18.0 

14.7 ' 

3,3 

65 and over .• . 

11.1 

6.7 

4.4 

O O I 

18,8 

0.3 • 

12,6 

— 



.. 


: 

— 


— - 


*i 0 
4.9 

4.5 
4.0 
4.3 

2.5 


4.4 

5.0 
3.7 

4.0 

4.5 
3.4 


3.1 

4.5 


2.3 

2.3 


5.9 

8-5 

6.3 
8.0 

4.4 


4.6 
G.7 

2.6 
5.7 
G.G 


f,779 2,914 


401 
413 
723 1 
799 i 
438 i 


2SG 

3S2 

791 

928 


, 1,091 1.31 


145 
145. 
205 * 
324 
212 


100 

104 

351 

43S 

262 


906 ' 1,032 
13S ! 97 


135 
235 
272 ' 
126 


400 
62 
75 
113 
95 , 
55 J 


3S2 

50 

63 

no 

108 

45 


132 

290 

3tJ 

172 


301 

44 
47 
80 
SS 

45 


203 

45 

39 

70 

61 

•IS 


* InchiJcs case? with fnnulial tjT^c also. 


Family Incidence of Diabetes in Other Experiences. Several other 
observers have reported a high frequency of diabetes in tiic families of 
their diabetic patients. Table 4 summarizes several of the more 
recent It is not certain, however, 

to B’hat extent the figures are comparable because the definitions or 
inclusions are not always the same. Unfortunately, statemcnt.s 
rcf'arding this important detail arc rarely given, and, m some cases. 
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at least, the inclusions are not as strictly limited as in this experience. 
Other factors that impair comparability are the type of patients, 
i. c., whether private, clinic or ward, the sex and age distribution, 
and also the length of the period of observation of the patients. 
Despite these limitations, it is significant that in several of the 
experiences shown in the table, the percentages of patients with a 
family history of diabetes are nearly of the same order as in the 
present experience, and in 1 of them, the later series reported by 
Cammidge, the percentage is considerably higher. Only the series 
reported by hlatz, by Wendt and Peck and by John are much below 
the average. 

Table 4. — Incidence or Diabetes in the Families or Diabetics Percentage 
or Cases Heporting Hereditary and Familial Types of Family History, 
Recent Clinical Experiences 


Per font ^\lth family bistor\ of 
diabetes 


^ Total 

Iiereditary 

and/or 

familial 

Hereditary 

Familial 

No of 
cases 

1 

Joslm, IBoston — 10^0-1028 

20 6 

16 

9 

8 7 

4331 

B iracli 2 Pittsburgh— 1923-1926 

19 4 




350 

Cammidge,^ London 






1934pb 

39 6 

19 

9 ; 

19 7 

1,000 

1928t3'i 

28 0 




800 

Gray and Sansum ^ Santa B irbara — 1920-1931 

23 9 


j 


1,005 

John 9 Cleveland— 1921-1928 . 

9 9 

o 

4 

4 5 1 

2,000 

1925-1927 . 

10 0 

6 

1 

3 0 

1,000 

1921-1925 

9 7 

4 

6 ' 

5 1 

1,000 

Kernjo Philadelphia — 1934t 

25 3 


, 


300 

Labb6ji Pans — 1931t 

27 6 




857 

Lawrence London — 1930t 

28 0 




1,100 

MatzJ* IJ S Veterans* Bureau — I936*f 






Living 

7 7 

4 

3 

3 4 

1,173 

Fatal 

7 2 

4 

0 

3 2 

250 

Murray-Lyon,'® Edinburgh — 1933t 

16 3 




1,700 

Palmer, w Seattle — 1919-1929 

20 0 

12 

0 

9 0 

300 

Umber Clinic, Berlin 






Milller, 15-1931-1933 

25 4 




1.372 

Finite®— 1925-19301 

26 2 

‘ 18 

7 

7 5 

1,500 

SecltePi— 1920-1925 

26 4 

I 17 

1 

9 0 

301 

Wendt and Peck,"3 Detroit— 1919-1929 

14 8 




1,073 


Evidently includes cases amUi family history of glycosuria 
t Publication date 

t Calculated from figures in text of original article 


There is fairly close agreement also between the seA^eral series in 
the percentages of family histories of the hereditary type. Such 
histories, in most instances, are considerably more frequent than 
familial type histories, the only exceptions to this rule being the 
series reported by Cammidge and 1 of John’s series. These two 
observers likewise are the only ones who report more than one series 
of cases. Cammidge’s later group^^ shov s so large an increase in 
the reported family incidence of the disease over the earlier group 
that it must certainly be due to more careful history taking or a 
difference in definition. 

hlost observers report higher figures for children than for adults, 
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and as Table 5 shows, the figures are frequently very high.2*‘'i5-®4i'S'2o.i7 
In only 3 of the experiences included in the table are details available 
regarding the type of family history, and these show considerable 
difl^erences in this regard. 


Tabi^e 5, — Incidence of Diabetes in the Families op Child Diabetics. Per- 
centage OF Cases Reporting Hereditary and Familial Types of Family 
History. Recent Clinical Experiences. 



Total 

hereditary 

and/or 

familial. 

! 

Hereditary. 

Familial. 

No. of 
cases. 

Joslin, Boston — 1925-1934 

^ 30,0 1 

23.9 

6.1 

669 

CammidKe,* London — 1934* 

65.2 

19.6 1 

45.5 ; 

112 

Grote,® Frankfort — 1933* . 1 

53.2 



65 

Priesel and Wagner^J^ Vienna — 1932 .... 

30.3 

16.5 

19.8 

121 

Von Noorden,*^ Frankfort and Vienna 

Umber Clinic, Berlin: 

37.3 


... 

102 

Mallcris— 1931-1933 

26.9 


... 

26 

Finke«— 1925-1930 

18.0 



50 

SeckeFi— 1920-1925 



39.3 



28 


* Publication date. 


Several aspects of Muller’s experience are of interest. His child 
diabetics showed approximately the same incidence of positive 
family histories as older patients. Of 181 siblings of his patients, 
51 (28.2%) were diabetic; but of the 99’ siblings who were approxi- 
mately the same age or older than the patient, 31.3% had diabetes, 
compared to 24.4% among younger siblings. This indicates clearly 
that complete facts on the incidence of diabetes in families of these 
patients cannot be known because so many of the diabetic relatives 
will not become diabetic for many years after the original observa- 
tion in the family. Muller reported also that where neither parent 
of his patient was diabetic, the incidence of diabetes in the siblings 
was 14.6%, compared to 25.4% where 1 parent was diabetic and 
32% where both parents were diabetic. 

A somewhat different type of statement on heredity is that of 
Faelli,® not included in the table, who reported on the incidence 
of diabetes in 218 children of 50 diabetic patients. ^ Of the living 
children, 21 (9.6%) were diabetic and 14 non-diabetics were obese. 

Jewish Diabetics. The incidence of diabetes in the families of 
the Jewish diabetic patients in this ex-perience is appreciably higher 
than among other patients. Of the adult Jewish patients, -48 
(29.6%) reported 1 or more cases of diabetes in the family, as 
compared to 24.5 % for all patients. The difference between Jewish 
and hon-Jewish patients in regard to their family history of diabetes 
is particularlv marked among males. The percentage of positive 
family histories was 30.3% for Jewish males, compared to 23% for 
all males, whereas among females the incidence in .Jewish cases v as 
29.1%, compared to 26.5% for total female casc.s. It will be noted 
that contrary to the e.xperience as a whole, Jewish males re])ortcd 
a slightly though not significantly higher incidence of diabetes in 
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the family than did Jewish females. The higher incidence of family 
histories of diabetes among Jewish patients has been consistent 
tliroiighout the experience. This is true for both sexes with but a 
minor exception. 

Among Jewish males, histories both of the hereditary and familial 
types are more frequent than in non-Jewish male patients. In 
females, on the other hand, the incidence of family histories of the 
hereditary type is slightly less in the Jewish group than in the non- 
Jewish group, but there is an appreciable excess of familial diabetes 
among the Jewish women. 

The greater frequency of positive family histories among Jewish, 
as compared with non-Jewish patients, is generally more marked 
at ages under 45 than after that age. It occurs, however, even at 
some of the more advanced ages. It is notable that the percentage 
of positive family histories among Jewish male patients is distinctly 
higher at the younger ages and decreases rather perceptibly with 
age. Among Jewish females, however, the variation by age in this 
respect is relatively small. 

Another significant finding is that the incidence of hereditary 
type histories at the younger ages is definitely higher among the 
Jewish patients than non-Jewish patients, whereas at the older ages 
the reverse is true. On the other hand, Jewish patients, regardless 
of age, report a higher incidence of cases of the familial type. 

Among Jewish children, in common with diabetic children in 
general, the percentage of positive family histories is higher than 
among adults. ' Of 80 Jewish children whose family histories were 
recorded, 34 (42.5%) reported cases of diabetes in their families. 
Hereditary type histories predominated, being reported by 35% of 
Jewish children. These percentages were somewhat higher than 
those reported for all children. 

Even higher percentages of positive family histories among Jewish 
patients appear in recent German experiences. Miiller’® reports 
that 33% of his Jewish patients have diabetic relatives, compared 
with 25.4% for all patients. Finke^ reports 55% among the 
Jewish, compared with 26.2% for all patients. Among Jewish 
children, Priesel and Wagner-“ report 48% with diabetic relatives, 
compared with 27.3% for non-Jewish children. 

Physicians, Niirses and Dietitians. Additional evidence of the 
importance of heredity is the high incidence of diabetes in the fami- 
lies of physicians, nurses and dietitians who undoubtedly are better 
acquainted with their family histories. Of 163 physicians, 28.2% 
reported 1 or more cases in the family, as compared with 23% for 
all adult male diabetics. Hereditary type histories were reported 
by 21.5% of the physicians, but of this group 8% reported familial 
histories also in addition to 6.7 % who reported familial cases only. 

Among 49 nurses and dietitians (all females), 34.7% reported 
positive family histories of diabetes, as compared with 26.5% for all 
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females. The number of diabetic relatives was large. Thus, 24.5 % 
of the group gave hereditary type histories, but in 12.2% both 
hereditary and familial' cases existed, and in 10.2% familial cases 
only. 

Comparative Incidence of Diabetes in the Families of Diabetics and 
Non-diabetics. l\hile these figures on the proportion of diabetic 
patients with diabetic relatives are impressi\^e, they haA'e little 
^ meaning by themselves. For, the number of relatives of the patient 
may be rather large and, purelj’’ as a matter of chance one or more 
of the relatives might be ex'pected to haA^e diabetes in a large pro- 
portion of the cases. The problem is, therefore, to compare the 
actual incidence of diabetes in these families Avith the expected, 
based on the incidence in the general population. 

A complete solution of this problem requires tAvo types of infor- 
mation: (1) Such genealogic details for diabetic patients as the 
number of relatiA^es according to se.x, the present ages of the liA'ing, 
the ages at death of the deceased and the number and identity of 
those who Avere diabetic; and (2) representatiA'e data on the inci- 
dence of diabetes in a general population according to sex and age. 
Significant results may, lioweA^er, be obtained by comparing the 
incidence of diabetes in the families of diabetics AA'ith that in a series 
of controls, and also by studjdng the incidence of diabetes m the 
parents and grandparents of diabetics, a method which fixes accur- 
ately the size of the obserA'ed population. 

A comparison of the incidence of diabetes in the immediate 
families of diabetic patients in the present series and in a series of 
controls (consisting of non-diabetic patients, students and nurses), 
based on the figures reported by Pinciis and White, appears in 
Chart I. Because of differences in the age constitution of the 
diabetic and control series, separate comparisons were made for 
broad age groups. The facts are shown separately for parents and 
siblings of. the two groups. The facts relate to 1,617 parents and 
2,835 siblings of 822 diabetics, and 427 parents and SG2 siblings of 
217 controls.* 


Table 0.— Comparative Ikcide.vce of Dliretes i.v the Fajulies of Diauftics 

AND NoK-DIABETICS. ReCEKT CUNICAL ExFERIKN-CEiS. 


i Per cent with furnily history I 
j of ciiribctcs. ; 


Xo. of cases. 


Diabetics. * Xon-iiiabetics. | Dwhetics. ’ .VorMliabcti'-s. 


Cnmniitlcc,’^ London — 103 It . • ; 

riitke,® Ikrlin— 1025-1030 . . ; 

Kcrn,''^ Pliiladclnhia — 103-lt . . ’ 


39. G 
2G.2 
25.3 


3.-1 

1 ,000 ' 

r>oo 

3.S 

1,500 i 

1,000 

G.2 

* 300 

.^00 


* Parent .s under 30 years of nnc excluded. 
\ Publication date. 
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^ The^ analysis of these histories shows a far greater percentage of 
diabetic relatives within the immediate families of the diabetic 
patients than of the controls. This was true l^oth of the parent and 
sibling comparisons regardless of age. As Chart I shows, the dif- 
ferences were greater at the younger ages in both parent and sibling 
comparisons. The differences were statistically significant. 

Other recent observers^^ have reported similar findings (Table 6) . 
The data are not strictly limited to the immediate families as is the 
present experience. 



Chart I. — Comparative incidence of diabetes in parents and siblings of diabetic 
and non-diabetic patients. (Experience of E. P. Joslin, 1934, as reported by Pincus 
and White.) 


Incidence of Diabetes in Twins. Other important evidence of 
the force of heredity in diabetes is the occurrence of the disease in 
the members of 29 pairs of twins in the present series, pre^dousb' 
reported by White, Joslin and Pincus.-^ In 9 out of 13 pairs of 
similar twins, both members were diabetic, whereas in only 2 out 
of 16 of dissimilar twins were they both diabetic. The age at onset 
of diabetes for each member of the similar twins usually differed, 
but in only 3 out of 9 cases was the difference greater than 10 years. 
The figures necessarily exclude pairs of twins in which 1 of them 
died in infancy or early childhood from diseases other than diabetes. 

Actual and Expected Incidence in Direct Ancestry of Diabetic Children. 
The actual and expected incidence of diabetes in the parents and 
grandparents has been studied for child diabetics. We have com- 
puted the expected number of diabetics among the parents and 
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grandparents, derived from analysis of life tables by causes of death 
according to population mortality statistics. The estimate of the 
expected number is the sum of the products of the number of chil- 
dren times the separate probabilities of dying from diabetes for 
(1) the father, (2) the mother, (3) both grandfathers and (4) both 
grandmothers. For grandparents, we have used the probabilities 
at age 25, and for parents, the probabilities of dying from the 
disease between 25 and 70. Age 25 was chosen because it is roughly 
the average age of parents at the birth of the -first child. (This 
point might bo lowered somewhat in the case of mothers, but it 
Avould affect the results very little.) These age limits are liberal, 
for, it is readily seen that the grandparents of many, if not most of 
these children, are still living and, in some cases, are comparatively 
young; in like manner probably few of the parents have attained 
the age of 70. In some degree, liberal limits are necessary, however, 
because some account must be taken of the duration of the disease 
before death. Two sets of comparisons are shown here, namely, 
those based (1) on 1930 statistics applied to both parents and grand- 
parents, and (2) on 1910 statistics applied to grandparents and 
1930 statistics applied to parents. The justification for the use of 
the earlier statistics for the grandparents is clear. 

Of the 841 diabetic children (age 15 or under at onset), seen 
between 1920 and 1934 and whose heredity record includes diabetic 
relatives reported up to May, 1935, 152 had diabetic parents or 
grandparents. In the great majority of these cases, only 1 of these 
relatives was diabetic, but in 13 cases there were 2 diabetics and in 
5 cases, 3 diabetics in the direct ancestr 3 ^ There were 175 diabetic 
parents and grandparents distributed as follows: Father, 28; 
mother, 21; grandfather, 53; grandmother, 73. The proportions 
are as follows: Diabetic fathers, 3.3%; diabetic mothers, 2.5%; 
diabetic grandfathers, 3.2%; and diabetic grandmothers, 4.3%. 

In comparison with the 175 cases actually recorded, only 99 were 
expected to be diabetic on the basis of the 1930 mortalitj^ statistics 
and 72 where the basis for grandparents was the 1910 mortality 
statistics. These figures indicate an incidence of diabetes among 
parents and grandparents at least twice that expected in a random 
sample. The comparison of the ratio of actual to expected incidence 
as between parents and grandparents is interesting, althougli too 
much reliance cannot be placed upon it because of the relatively 
small number of cases involved. The excess is comparatively great- 
est for fathers, the actual number being over 3 times the expected. 
It is smallest in the case of mothers, where it is only 1§ times 
the expected. Their number is low because the high maternal and 
fetal mortality among diabetic women almost entirely clirainate.s 
such cases except where the mother has become diabetic after the 
birth of the children. Among grandparents, the o.xcess is greater 
for grandfathers than for grandmothers. 
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Mode of Inheritaiice. The data of this paper, therefore, support 
the thesis that heredity is a factor in the etiology of diabetes. 
The facts as recorded routinely by the senior author are typical of 
those found in the medical literature. As we have pointed out, 
the records give only the actual cases of diabetes in relatives, with- 
out sufficiently complete genealogic details to permit analysis 
according to genetic principles. Moreover, two circumstances have 
conspired to retard a correct analysis of the hereditary picture. 
On the one hand, certain complicating factors tend to reduce the 
actual incidence in families of such a disease as diabetes, and thus 
to obscure the relations involved. On the other hand, insufficient 
knowledge of the mathematical process required for the calculation 
of the expected number of affected (diabetic) relatives has stood 
in the way of the proper treatment of the problem. It is not sur- 
prising, therefore, that even among those favoring the ^ view that 
susceptibility to diabetes is inherited, there has been divergence of 
opinion as to whether the disease is inherited as a dominant, recessive 
or irregularly transmitted characteristic. 

The hypothesis of dominance in the transmission of diabetes is, 
however, untenable because on that hjqiothesis one would expect 
a far higher incidence of diabetes in the parents of diabetic children 
and in the children of diabetic parents than is actually recorded. 
To assume an irregular type of transmission would be questionable 
because instances of transmission of this type are rare and many of 
those reported are, moreover, discounted by workers in the field of 
heredity as either spurious or due to defective information. 

The assumption of recessive inheritance in diabetes is, therefore, 
more logical. Allan’s’- attempt at a Mendelian analysis was 
unsuccessful. The genetic analysis of the more complete data, 
obtained by Pincus and White on cases in the present series, has 
yielded, results that accord reasonably well with expectations. For 
the details the reader is referred to their original papers. It will 
be sufficient merely to summarize their approach and findings. 

The principles involved are as follows: If the predisposition to 
diabetes is a recessive characteristic, persons inheriting the poten- 
tiality for developing diabetes may be designated in the usual ter- 
minology as mm; those not potentially diabetic but capable of trans- 
mitting the disease as Mm and those neither potentially diabetic 
nor capable of transmitting the disease as MM. Matings of il/J/'s 
with either of the other groups will produce no potentially diabetic 
offspring, but' a certain proportion capable of transmitting the 
disease. The proportion varies according to whether the mating 
is with Mm or vim. Matings Mm x Mm produce the following 
proportions: 

IMM: 2Mm: Imm 

hlatings Mm x mm produce equal numbers of 2fm and mm. IMat- 
ings mm x mm produce only mm. 
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In accordance with the known facts on diabetes in the families 
studied, Pincus and White classified the matings as: (1) Both 
paients non-diabetic (^3Ivi x il/ni) ; (2) one parent diabetic, the other 
non-diabetic {mmxMvi); (3) both parents diabetic (minx mm). 
The number of families where both parents were diabetic {mm x mm) 
was small and the results of the calculations merely suggestive. In 
the other 2 groups included in their first paper, which consisted, 
respectively, of 440if??i x Mm and Slilfm x vm families, the num- 
ber of children (brothers and sisters of the patient) expected to be 
diabetic was computed after allowing for (1) the size of the family, 
(2) the fact that each family was chosen because 1 member had 
been identified as diabetic, (3) the age incidence of onset of diabetes 
and (4) the fact that the expected numbers represented not actual 
diabetics, but persons capable of developing diabetes, and subject 
therefore to at least the usual mortality prior to the age at which 
diabetes would appear. Adjustments for these factors were made 
independently on the basis of several sources of data, and the results 
from the different bases agreed pretty well. Pincus and White 
found that in the group where both parents were presumably non- 
diabetic, 64 out of 1,495 siblings of the patients were diabetic, as 
compared with 64.68 expected on two different bases as regards 
age incidence at onset, and 68.35 on a third basis. In the families 
classified as matings mm x Mm, there were 32 diabetic siblings 
out of 299, as compared with 32.43, 32.85 and 34.24, respectively, 
expected on each of the tlwee bases. There were divergences in the 
detailed age groups of the siblings, but these need not be considered 
serious because of the relatively small size of the samples by age. 

Pincus and White frankly recognized the weaknesses in their 
argument, the chief of which is that one cannot be certain that one 
lias correctly designated the matings. Some of the non-diabetic 
parents classed as Mm are potentially diabetic, mm. This group 
includes some who have died or will have died before diabetes has 
developed, and it also includes living parents who may subsequently 
develop the disease. But computations made on the assumption 
of even a fairly large error in the designation of matings showed a 
scarcely significant deficiency of cxqiected siblings. 

Similar, calculations were subsequently made by these authors-^ 
on a larger scries of cases (S22 families, including those of the iir.st 
series) for the testing of which more carefully refined basic data 
were used, and further consideration was given to the error in the 
rlesignation of matings. The estimates of incidence of dmbetes 
entering into the calculations took account of the differential sex 
freqncncv, and two sets of data on age incidence at onset were u.sod, 
one d('rived from Jnslin’s own cases and the other from a_ group of 
diabetics in the general population, namely, those dying in ^fa.s-sa- 
chusetts during the period corresponding roughly to th.'it covered 
bv JoslinV experience. Analyzing first the reported incidence of 
diabetes in the parents of this group of diabetic patients, 1 mens 
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and White estimated that on the basis of Joslin’s age at onset data, 
there were 158 potentially diabetic parents, of whom 146 were 
identified and only 12 unidentified, but that on the basis of general 
population age at onset data, there were 321 potentially diabetic 
parents, of whom 146 were identified, or a deficiency of 175 uni- 
dentified. Pincus and White next estimated the number of diabetic 
siblings in the families of this larger series of patients, classifying 
the matings according to the known incidence of diabetes in the 
parents, i. c., no correction was made for errors in the designation 
of matings. In the estimates based on the Joslin age incidence, 
this type of error was shown to be small. The corresponding error 
was materially larger in the estimates based on the Massachusetts 
material. These estimates, in which the two bases of age at onset 
were used, showed the following results: 


Number of diabetic siblings. 


j Expected. 

Tjtjc of mating. 



j Observed. 1 

1 

, Joslin 

1 age at 

1 onset data. 

^klassachusclts 
age at 
onset data. 

X 

9S ; 

121 

90 

Mm X mm 

48 i 

i 63 

39 

mm X mm ... 

8 ! 

13 

8 


In contrast to the close agreement between the actual and the 
expected number of diabetic siblings in the first series, there is a 
sizable difference between the two sets of figures in the larger series. 
The material deficiency, on the basis of Joslin’s age at onset data, 
may cast some doubt on the validity of the assumption of iSIendelian 
recessive inheritance of the disease, but in construing these facts it 
must be taken into consideration that the verj'^ nature of the material 
makes close accounting impossible. 

Thus far these analyses by Pincus and White constitute the most 
satisfactory approach to the problem of the inheritance of diabetes. 
In view of the assumption and approximations, unavoidably in- 
cluded in their analyses, it is probably inaccurate to say that the 
recessive inheritance of diabetes or of a diabetic tendency has been 
conclusively proved. This hypothesis of the inheritance of the 
susceptibility to diabetes is, however, in closer accord with the 
observed facts than assumptions of other types of hereditary trans- 
mission. As additional data on family histories of diabetics accu- 
mulate, it will be possible to test the theories of inheritance e^'en 
more rigorously. It is hoped that other students of the subject 
will carefully collect and analyze series of family histories. It must 
be emphasized, however, that occasional and striking examples are not 
suitable for such analysis, but only family histories collected seriaii m . 
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It should be noted in passmg that Cammidge^ found that hyper- 
glycemia was transmitted in mice as a recessive character. 

F urther e\ddence of the {actor of inheritance in diabetes is given 
by Pincus and ^Vhite V®' study of blood sugar curves of a number of 
relatives of diabetics. They found that 14% of theste relatives, 
given a routine blood sugar test, had blood sugars higher than a 
series of non-diabetic controls with a negative diabetic family 
history, and 25% of those given sugar tolerance tests gave high 
values, as compared with controls. The number of cases concerned 
Was not large, but they seemed to show a distribution in accordance 
with the types of matings from which they sprang, hlackler and 
Fischer’s’3 study, however, of the blood sugars of siblings of young 
diabetic patients gave practically negative results. Tyner-- found 
that “pre-diabetes” was more frequent among those nith a family 
history of diabetes than among those with a negative family history, 
the relationship being limited, however, to those where the heredity 
was of the direct type (i. e., in parents). A large proportion of 
those reporting direct heredity were, moreover, obese, particularly 
those giving a “ pre-diabetic ” blood sugar curve. Not much weight, 
however, can be given to these findings because of the small number 
of cases and the general method of his study. 

Summary. The influence of heredity in the etiology of diabetes is 
obscured by other factors, but it is unquestionablj' of prime impor- 
tance. The percentage of patients reporting cases of diabetes in 
the family is notably large, even when observations are restricted 
to certain degrees of kinship. 

Altogether 24.5% of the patients in the present series gave a 
positive family history. Even higher percentages’ v^ere found in 
special groups, for example, in women as compared with men; in 
recent cases as against earlier cases; in diabetic children, especially 
the living children under observation for an extended period of 
time, as compared with the children who died; in physicians 
as compared ’odth other patients; in Jewish patients as compared 
with non-Jewish patients, and in similar compared with dissimilar 
twins. The percentages of diabetic patients with a positive family 
history of diabetes are far higher than those for non-diabetic control 
groups. Thus, taking parents between ages 30 and 59, S.G% of 
the parents of diabetics were also diabetic, compared to 0.5% of 
those of non-diabetics; and of the parents over 00, 9.3% of the 
parents of diabetics were also diabetic, but only 3.S% of the parents 
of non-diabetics. Similar difterences were found for siblings of 
diabetics and non-diabetics. The incidence of diabetes in the 
parents and grandparents of diabetic children was found to be from 
approximately 2 to 21 times the normal, according to the basis used 

in the estimate. , . at i 

The predisposition to diabetes seems to be inherited as a nlendc- 
lian recessive character. Original work of Tincus and IMnte on 
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this subject shows that the observed numbers of diabetic siblings of 
diabetic patients approximates, within rather close limits, the 
numbers expected on the basis of recessiveness. It is, therefore, 
concluded that the theory of recessiveness accords best with the 
available facts. 
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THE GASTRIC JUICE IN PATIENTS WITH PERNICIOUS ANEMIA 
IN INDUCED REMISSION. 

By S. M. Goldhamer, M.D., 

ASSISTANT PROEESSOR IN MEDICINE, UNIVERSITY OF MICHIGAN, ANN ARBOR, MICH. 

(From The Thomas Henry Simpson Memorial Institute for Medical Research, 

University of Michigan.) 

The recent advances in the physiology of bematopoiesisj especially 
in pernicious anemia, have emphasized the importance of the gas- 
tric secretions.^''’®’^®’®*'*^^ Although it is generally accepted that the 
Addison-Biermer type of anemia is associated with ach}'Iia gas- 
trica, exceptionally rare instances have been reported in the liter- 
ature^®-®'^''^'^®'®“ in which “free” acid was secreted in the stomach. 
Further, a group of patients with a macrocytic anemia have been 
observed in which there has been a return of secretion of “free” 
hydrochloric acid after treatment with potent antipernicious anemia 
medication.i'^'®-'>-i®-i^>J®-“''-®-«“ 

The following observations were made from data obtained from 
27 patients with pernicious anemia in induced remission, who liad 
received antipernicious anemia therapy for at least 12 months. 

Methods. The patients selected were demonstrated to have pernicious 
anemia by their history, physical findings and laboratory procedures. The 
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red blood cell counts were made on a Neubauer-Le'S’y counting chamber (new 
ruling, U. S. Bureau of Standards). The reticulocyte counts were made on 
brilliant cresyl blue stained cover slip preparations, and on each occasion 
1000 red blood cells were counted. 

The specimens of gastric juice .were collected b}^ continuous aspiration 
/of the stomach for l-hour periods by means of a water suction pump (10 cm. 
mercury pressure). All samples were obtained under fasting conditions 
(no food or fluid for at least S hours). Histamine stimulation was used since 
it is known to have no effect on gastric juice volumes in patients with per- 
nicious anemia.^^ 'l^Tien the specimens were collected, the volume secreted 
per hour was determined, as well as the presence or absence of ‘Tree'' hydro- 
chloric acid. To the remaining gastric juice, sufficient concentrated hydro- 
chloric acid was added to produce a Itydrogen-ion concentration of pH 2 
and the material was then stored in the ice box. 



CuAUT I.— The relationship of frastric juice volume and peripheral red blood count 
in patients with pernicious anemia in induced remission. 

The average gastric juice volume in the normal subject under the 
conditions of these oi)servations is approximately 150 cc. per liour;” 
in j)atients with pernicious anemia in relapse, 20 cc. per hour.®'-' In 
individuals with pernicious anemia in induced remission, tlic average 
gastric juice volume ivas found to be 40 cc. per hour. The extreine.s 
of gastric secretion were 8 and IGO cc. per hour. It is to be noted 
that only 1 patient had a normal gastric juice volume (Table 1). 
From the figures plotted in Chart I, there appears to he no relation- 
ship between the amount of gastric juice secreted and the level of 
the jjcripheral red Idood cell count. The latter probably is depend- 
ent upon both the amount of therapy received plus the amount of 
'‘intrinsic factor” present,*^'-' However, it is suggestive from the 
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figures as seen in Chart II, that a relationship exists between tlie 
individuars age and the total amount of gastric secretion. This is 
especially noticeable in the subjects over 50 years and those less 
than 50_ years. It appears that younger individuals secrete more 
gastric juice per hour and the rate of decline of secretion is more 
rapid under the age of 50 years than over this age. A similar con- 
dition is noted in normal subjects. 


Table Pernicious Anemia in Induced Remission. 


Case No. 

1 . 


Red blood cells 
(indlions per 
c.mm.). 

. . 4.26 

Gastric juice 
volume 
(cc. per hour), 

25 

“Frce^^ hydro- 
chloric acid. 

(years) 

53 

2 . 

, 

. . 4.41 

45 

— 

52 

3 . 


. . 4.76 

26 

— 

50 

4 . 


. . 4.24 

10 

— 

70 

5 . 


. . 4.02 

40 

— 

63 

G . 


. . 4.80 

10 

— 

64 

7 . 


. ^ . 4.19 

28 

— 

68 

8 . 


. . 4.60 

•95 

— 

41 

9 . 


. . 5,13^ 

17 

— 

69 

10 . 


. . 5.36 

45 

— 

56 

11 . 


. . 4.92 

45 

— 

43 

12 . 


. . 5.04 

35 

— 

67 

13 . 


. . 4.71 

64 

— 

39 

14\ 


. . 4.68 

8 


68 

15 , 


. . 4.91 

56 

— 

45 

16 . 


. . 4.27 

13 

— 

50 

17 . 


. . 4.77 . 

20 


62 

18 . 


. . 4.55 

61 

— 

45 

19 . 


. . 4.85 

42 

— 

54 

20 . 


. . 5.67 

160 

— 

40 

21 . 


. . 4.92 

23 

— 

66 

22 , 


. . 4.77 

85 

— 

57 

23 . 


. . 4.66 

65' 

— 

65 

24 . 


. , 4.30 

125 

— 

61 

25 . 


. . 4.15 

68 

— 

47 

26 . 


. . 4.74 

9 

— 

54 

27 . 


. . 4.57 

52 

— 

46 


In patients of the same age groups, the gastric juice volumes of 
those in therapeutically induced remission were markedly increased 
compared to those in relapse. In 3 of 4 cases studied in relapse and 
remission, there was an increase in gastric secretion from 4 to 8 fold. 
It is to be emphasized, however, that onlj^ in 1 instance did the 
volume return to the average normal level of 1 50 ce. per hour. 

There was no ^'free” hydrochloric acid present in anj'' of the spec- 
imens obtained. 

The following experiment was performed to determine whether 
or not the “intrinsic factor” was present in the gastric contents of 
pernicious anemia patients in induced remission. A total of 900 cc. 
of gastric juice Avas used to make an intramuscular extract.®-^® This 
Avas concentrated under reduced pressme to 15 cc. Equal doses 
were injected intramuscularly on 3 successiA’'e days in a patient with 
pernicious anemia in relapse. At the onset of treatment, the red 
blood cell count was 1.25 .million per c.mm.; the hemoglobin 31% 
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(Sahli),_ and the reticulocjdes 3%. Subsequent blood changes arc 
shown in Chart III. An initial reticulocyte increase was noted on 
the third day, a maximum peak of 17% on the eleventh day, and 
then a gradual return to the pretreatment level. This response is 
similar to those which were previously reported as indicative of the 
presence of the intrinsic factor in normal gastric juice"" and in 
untreated patients with pernicious anemia.*'*' 



Cn-^RT II.— The relationship of gastric juice volume and age in patients with per- 
nicious anemia in induced remission. 


ViscMssion. Pernicious anemia is but one type of a group of 
macrocytic anemias, and one must of necessitj’’ rule out the various 
otlier forms such as those due to removal of the intrinsic factor or 
its source by mechanical means (gastrectomy), cancer of the stom- 
ach, alcoholic gastritis, failure of absorption, and failure of storage. 
We may then say that the macroc\'tic anemia of pernicious anemia 
results from the reduction of the ‘‘intrinsic factor in the stomach, 
the c.xact etiology not determined. In this latter group, over 1000 
gastric analyses have been performed with histamine stiinulation. 
and without exception achlorhydria has been present.'^ Twenty- 
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seven observations have been made on patients in induced remission 
with no return of “free” hydrochloric acid in the gastric contents. 
More than 10,000 gastric analyses have been reported in the litera- 
ture and only rare cases have been noted with “free” hydrochloric 
acid. , It would seem more likely that the macrocytic anemias 
observed with "free” hydrochloric acid and those with return of 
“free” hydrochloric acid after adequate antiperiiicious anemia 
therapy arc not true pernicious anemia, but one of the other forms of 
disturbed hematopoiesis. 



Chart III, — The effect on a case of pernicious anemia of three intramuscular injec- 
tions of concentrated gastric juice obtained from patients in remission. 

The decreased gastric volume observed and its correlation with 
age are suggestive of the fact that pernicious anemia may be due to 
changes resulting from early senilitj^. The increased gastric func- 
tion following antipernicious anemia therapy, casts sorne doubt as 
to the value of estimating the potency of an antipernicious anemia 
preparation froin the maintenance dosage alone. 

Conclusions. 1. The volume of gastric juice in patients with 
pernicious anemia in induced remission is reduced, although excep- 
tionally it may reach the normal range. 

2. The average gastric juice volume in normal subjects is 150 cc. 
per hour; 20 cc. in pernicious anemia in relapse and 4G cc. in per- 
nicious anemia in induced remission. 

3. No “free” hydrochloric acid was found in the gastric juice of 
the 27 patients with pernicious anemia in induced remission. 
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4. The amount of gastric, secretion appeared to be related to the 
age of the individual, averaging 63 cc. per hour in the younger and 
31 cc. per hour in the older subjects. 

5. The intrinsic factor is present in the combined gastric juice 
of patients with pernicious anemia in induced remission. 
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LEUKEMOID RESPONSE OF TUBERCULOUS RABBITS TO 
ADMINISTRATION OF TUBERCULIN. 

By AVilllym H. Feldma.n, D.AyM., M.S., 

ASSOCIATE IN DIVISION OF EXPERIMENTAL SURGERY AND PATHOLOGY, INSTITUTE OF 

EXPERIMENTAL MEDICINE; ASSOCIATE PROFESSOR OF COMPARATIVE PATHOLOGY, 
THE AIAYO FOUNDATION, 

AND 

Joseph Stasney, M.D., 

FELLO\V IN PATHOLOGY, THE MAYO FOUNDATION, ROCHESTER, MINN. 

(From the Dhdsion of Experimental Medicine.) 

The cellular changes that occur in the blood in clinical and experi- 
mental tuberculous infections have been elucidated by the studies 
of a large number of investigators, and, as a consequence, much 
information concerning the behaYior of the various tjq)es of leuko- 
cytes in tuberculosis has been obtained, riierc have also been 
occasional re])orts in the literature of observations that suggest 
that, under certain conditions, individuals afiected vdth tubercu- 
losis may have a terminal blood picture similar to that designated 
l)y Ivnimbhaari" as “leukemoid.” This term denotes any condition 
wherein tlie blood picture alone (that is, without considering other 
diagnostic criteria) is similar to that of leukemia. 

Hotli"' described a case of miliary tuberculosis in which the blood 
picture was that of acute myelogenous leukemia; lioweyer, the 
morbid anatomic changes in this case failed to suijstautiate the 
blood findings. Rotli also referred to 4 .similar cases i)rcvjoiisly 
reported in the German literature. INIarzullo and deAx‘cr'= reported 




Fig. 1. — Marrow from femurs of tuberculous and non-tuberculous rabbits: a, 
normal-appearing marrow tissue; b, hyperplastic marrow tissue from a tuberculous 
rabbit 72 hours after administration of tuberculin. 



Fig, 2, — Two ficlcla of a cover-slip preparation of the peripheral blood of a sensi- 
tized rabbit 48 hours after administration of tuberculin; immature granulocytes 
predominate. 


Fig. 5. — Types of leukocytes in the peripheral blood of tuberculous rabbits follow- 
ing injection of tuberculin: a. ieukoblast; 6, two promyelocytes in different phases 
of maturation; c, myelocyte; d, myelocyte in mitosis; c, late phase of metamyelocyte, 
and /, monocytic form with histocytic characteristics. 
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2 cases of tuberculosis, 1 pulmonary and 1 generalized, in which the 
blood picture was myeloleukemoid and the clinical course simulated 
acute myeloid leukemia. Custer and Crocker^ reported 2 cases in 
which the condition was clinically rather characteristic of myelo- 
genous leukemia and was apparently due to widespread tuberculous 
infection; they concluded that “tuberculosis can produce a leulce- 
moid blood picture of the myeloid type,” and they warned against 
making a diagnosis of leukemia from the blood picture alone. Gosau® 
described in detail a case of what he considered to be chronic myelo- 
genous leukemia associated with acute septic tuberculosis. The 
peripheral blood picture was that of- chronic leukemia of the mye- 
loid tjqie, but the findings at necropsy did not substantiate a diag- 
nosis of leukemia. , 

From the foregoing observations on the occurrence of an excess of 
immature myeloid cells in tuberculous human beings, the possibility 
of inducing a comparable phenomenon experimentally seemed worthy 
of investigation. However, the explanation of the abnormal activity 
on the part of the hematopoietic elements of the bone marroAV is 
not entirely obvious. Since the majority of leulcemoid reactions 
had occurred in human beings affected with tuberculosis of rather 
severp proportions, a possible explanation might be the develop- 
ment, previously, of tuberculous allergy or sensitivity of the marrow 
tissues similar to that which exists in the skin of the majority of 
tuberculous individuals. If the myeloid tissues become sensitized 
to tuberculoproteins, and are suddenly brought under the influence 
of an excessive amount of this substance during some obscure phase 
in the progression of the disease, it is conceivable that the ensuing 
reaction could result in an excessive overstimulation of the myeloid 
elements. 

In order to test the validity of this assumption it was decided to 
infect a group of animals with tuberculosis and, after sufficient time 
had elapsed for sensitivity to develop, to administer a rather large 
dose of tuberculin and then follow the peripheral blood picture and 
possible changes in the bone marrow. 

Methods. Two groups of apparently normal adult rabbits were selected. 
Group 1, which consisted of 9 rabbits, was not injected with tubercle bacilli 
but did receive tuberculin after the normal blood picture was recorded. 
The amount of tuberculin given was 10 mg. per kilo, of body weight and it 
was administered subcutaneousl 3 ^ After -the tuberculin was given the 
leukoc 3 d;e picture was observed daily for four days. 

Of 11 rabbits in Group 2, 9 were injected subcutaneously with a bo\dne 
strain of tubercle bacilli, 1 received awan and 1 human tubercle bacilli 
intravenously.* The dose given in all instances was the same: 0.5 cc. of 
physiologic sodium chloride solution containing the bacteria in suspension, 

* Each of these bacterial strains had been prevdously injected into rabbits, guinea 
pigs and chickens and found to be typical in its pathogenicity for the bovine, a%ian 
and human varieties, respectively, of Mycobacterium tuberculosis. Additional 
observations indicate that the avian strain used is loss \-irulent than tubercle bacilli 
ordinarily obtained from tuberculous chickens, 
voa. 103, NO. 1.— JANTJAnv, 1037 2 
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the turbidity of 'sj^icli being comparable to Tube 1 of the jMcFarland 
nephelometer. Following injection of the infective bacteria, the peripheral 
blood was examined at into^als of 1 week for a period of 4 weeks and then 
daily for 3 days prior to the injection of tubercuHn. Tuberculm was then 
subcutaneously, the dose being 10 mg. per kilo of body weight 
jMter the injection of tuberculin the blood was examined daily for G days 
Ihe ammals, with the exception of 2 that died, were killed and examined 
tuberculosis. Portions of the following tissues were secured 
at the time of necropsy for the preparation of histologic sections' liver 
spleen, lungs, kidneys, skin, and bone marrow (from the femur). - ' 

In addition, portions of the bone marrow which were fixed in Helly’s 
fluid were stained according to the method of Dominici and were examined 
for changes in the cellular constituents.’^ 

Technique of Examination of Blood, Total and differential leukocjde 
counts were made daily between 8 and 9 a.m. The respective specimens 
were obtained from a freely-flowing marginal ear vein. Standard pipets 
were used for dilution of the blood. The cover slip and smear preparations 
were stained according to the May-Griinwald-Giemsa method. For differ- 
ential counts, 200 cells were counted routinely and the absolute number 
of the diffpent varieties per c.mm. was calculated and charted. In those 
instances in which a high count w^as obtained, the results were confinned 
by examination of duplicate specimens taken at the same time. 

Dry smears stained by the May-Griinwald-Giemsa technique were used 
and no difficulty was encountered in distinguishing between the different 
types of cells of the peripheral blood. As pointed out by Pappen}ieim,^s tke 
character of the nucleus and of the C3i;opIa5mic structure is most important 
in distinguishing the different types of leukoc}i:es. In ren’enTng.fcbe litera- 
ture Hall" found that .the value of the supra^dtal method in discriminating 
between tlie respective, tjqpes of leukoGj-tes is controversial; according to 
him the method is more useful in the study of cellular metabolism and the 
mechanism of phagocytosis than in distinguishing between the re^ective 
leukocyies of the peripheral blood. Hall’s criticism that the effect of cellular 
metabolism may alter the specific distinguishing features of the monoc^des 
warrants consideration. Extraneous factors, such as elevation of tempera- 
ture and concentration of dyes as well as intrinsic phj^iologic change fin 
the cell, may affect the size and pattern of neutral red bodies that consti- 
tute the characteristic rosette. For tliese reasons we preferred in this study 
to use the dry smear method. 


Results. Tuhcrciiloiis Lesions in the Infected Rabbits, Ail of the 
rabbits except one had lesions of tuberculosis at the time of necropsy; 
this one, in which disease could not be demonstrated either grossly 
or microscopically, had received the same dose of bovine tubercle 
bacilli as the other S and had been under observation for the .same 
period. TJie degree of tuberculosis in the rest of the animals was 
with few exceptions rather limited. One of them wdiich has been 
infected with the bovine tubercle bacillus and one wdiich had been 


♦ In addition to the rabbits just montioncci a lar^e numl>cr of other rabbits were 
also injected ^vith tubercle bncUU for the purpose of studyinR the Icukoc.vtic tcsi>ojv:^ 
foUott'ing the administration of tuberculin. For various rc.wns fejr of those \vcxv 
suitnhlo tor this stud.v. In the majority the resultant infection was either too 
death occurring within S to 4 vrccVis, or it was so mild that no lesions couJcl 
at necropsy and the expected leukocytic response ^iid not 
strains of bovine lu!>erclo bacilli were tried befote one was found 

satisfactory'. After much cxr>oriencc we also found that the 

producing: infection was superior to the intravenous one for tlic purpo.es of thi s >. 
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infected with the human form of the organism had lesions in the lung. 
Only 1 animal (which had been injected with the avian tubercle 
bacillus) had lesions in the spleen. The 8 tuberculous rabbits that 
had received tubercle bacilli of the bovine type all showed lesions 
of the subcutis in the area where the bacteria had been injected, 
and a few of these also had small tubercles in one kidney.* 

While macroscopic tubercle-like lesions of the bone’ marrow were 
noted in but 1 animal at the time of necropsy, subsequent micro- 
scopic examination disclosed a few tuberculous foci in the myeloid 
tissues of 4. These lesions were characterized by an active periph- 
eral zone of histiocytes, many of which were becoming epithelioid in 
character, and by central caseation in which acid-fast bacillary 
forms were present. Giant cells of the Langhans tjqje were not 
seen, nor was there evidence of peripheral encapsulation. 

Lesions of tuberculosis were observed microscopically in the 
kidneys of 3 rabbits. In each instance the lesions were limited to 
one kidney and were of an active non-encapsulated tjqDe, with casea- 
tion necrosis of the central portion in which acid-fast bacteria could 
be seen. Lesions of tuberculosis were present in the lungs of only 
two animals. These lesions were diserete tubercles, some of which 
were simply foci ok epithelioid cells; others revealed a lymphocytic 
peripheral zone and central caseation (Table 1). 

As has been said, tuberculous lesions occurred in the subcutis of 
8 of the 9 rabbits that were injected subcutaneously with the bovine 
tubercle baeillus. In a few instances the lesions had ulcerated and 
were discharging a thin purulent exudate containing numerous aeid- 
fast organisms. The lesions in the subeutis, while granulomatous in 
character, were definitely progressive. Necrosis was commonly 
observed in the depths of the lesion and, in a few instances, caseous 
cavitations had formed. The area of involvement in the subcutis 
of the respective animals varied in size from nodular lesions 1 cm. 
in diameter to flattened irregular indurated areas measuilng from 
4 to 5 cm. at their greatest dimension. In only one instance, Rabbit 
1, was there involvement of the adjacent musculature, and in this 
case destruction of the muscle fibers was striking, many of the 
necrotic fibers containing areas of calcification. Generally speaking, 
however, the lesions in the subcutis were suggestive of an actively 
progressive and destructive tjq)e of tuberculous infection in which 
there was a considerable amount of necrosis and but little if any 
tendency toward arrestment of the disease. The extensive necrosis 
and ulceration noted in many of the lesions provided favorable 
conditions for septic complications, although the extent of the dis- 
ease in most of the animals did not constitute an immediate threat 
to life. 

* No lesion was regarded as tuberculous unless acid-fast bacillary forms wore 
demonstrated in appropriately stained histologic sections. 
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Table 1.— Extent: of Tuberculosis Among Rabbits 
THE Leukocyte Count Before and After 
Tuberculin. 


at the Time of Necropsy 
THE Administration op 



S 

1 

ci 

> 

tH 

CJ 

j 

5? 

.'2 

j Leukocyte 

counts.f 



'2 

a 

« 

o 

*3 

O 

^ 1 

O 

o 

S.2 

P i 

Lesions of tuberculosis. 

f 

1 

o 

'ej 

>» 

Ert 

o‘i 

fl 

Avcrxigc before 
RivinK of tu- 
berculin. 

o 3 

]:?!§ 

o-S s 
Js • c 

gOE 

1 

! 

Bovine 

1 ! 

i 39 

^ Extensive in subcufis 

Ti^ell marked 

21.2 

81.9 1 


2 

j Bo\Tiie 

, 39 

Subcutis 

Well marked ! 

33,0 1 

96.0 


3 

1 Bovine 

1 39 

i Extensive in subcutis, one 
kidney 

Moderate 

14.3 

61.0 


4 

I Bovine 

39 

Subcutis, one kidney 

Well marked 

13,0 

115.9 

48 

5 

Bovine 

36 

Subcutis 

Well marked 

1 12.3 

! 42.0 

48 

G 

Bovine 

39 

Subcutis, omentum, bone 
marrow 

Well marked 

28.2 

110.0 

72 

7 

Bo^une 

39 

Subcutis, lungs, omentum, 
one kidney, bone marrow 

' Moderate 

13.7 

90.0 

72 

8 

Bo\Tne 

39 

Subcutis 

Well marked 

42.1 

110.0 

4S 

9 

A^ian 

92 

Spleen, portal lymph node, 
bone marrow 

Moderate 

9.9 

74.0 

24 

10 

Human 

32 

Lungs and bone marrow 

Well marked 

4S.2 

124.0 

72 


* All rabbits vdt\i the exception of Nos. 9 and 10 were killed for necropsy; Nos. 
9 and 10 died. 

t In thousands per cubic millimeter of blood. 

Note: Tuberculin %vas administered subcutaneously to Rabbits 1 to S inclusive. 
Rabbits 9 and 10 received tuberculin intravenously* 


Ilisfopathologic Changes in ihe Bone Marrow and Spleen. Since 
Haam® emphasized the fact that the bone marrow of the rabbit 
under, norpaal conditions exhibits a considerable promyelocytic 
shift, imprint preparations alone are not suitable for the estimation 
of the degree of stimulation of bone marrow in rabbits. It therefore 
seemed more desirable to study the cellular character and density 
of the tissue in paraffin preparations. 

The bone marrow was markedly limited largely to 

the cells of the granulocytic series (Fig. I). The marrow tissue was 
densely crowded with- early myeloid cells, the majority of which 
were immature varieties of granulocjles. The respective tjpes of 
cells could be readily distinguished in the paraffin sections by the 
presence of specific and characteristic granulations, and these were 
well defined in the Dominici preparations. Excessive stimulation 
of the myeloid cells had altered the normal pattern of the marrow 
tissue to fi considerable degree. The fat tissue normally present 
was almost completely absent and the outlines of the sinusoids were 
obliterated. There was slight evidence of erj-throblastic stimula- 
tion. The bone marrow therefore had responded not only by deliv- 
ering into the peripheral circulation an enormously large number of 
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leukocytes, but actually had been stimulated to a striking degree 
of hyperplasia. 

Myeloid cells, easily recognized by the presence of acidophilic 
granules in the cytoplasm, were found in the sinusoids of the spleen 
and occasionally in the liver. However, these cells were not in 
excess, and since they are known to occur under normal conditions, 
no significance was attached to them. 



Fig. 3. — Marked iacrease in the total leukocyte count and the appearance of 
immature myeloid cells 72 hours following injection of old tuberculin. The excessive 
number of leukocytes disappeared after 4 days and the count returned to the level 
before tuberculin was given. 


Qiia7ititativG Changes m ihe Peripheral Blood. The purpose of 
this particular study was to follow the changes that occurred after 
the administration of tuberculin to tuberculous animals. The blood 
picture before tuberculin was given was noted only for the purpose 
of establishing a base line for the estimation of qualitative and 
quantitative changes after the tuberculin was administered. These 
preliminary observations, which in most cases were made over a 
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peiiod of 4 weeks after the injection of tubercle bacilli, indicate 
that there deve ops an initial, absolute and relative lymphocvdosis 
which, during the process of the disease, tends to diminish. After 
the third week there is usually a fluctuation in the leukocjte count, 
and this is accounted for mainly by an increased number of poly- 
morphonuclear cells in the peripheral blood. . The average total 
leukocyte count before tuberculin was given was higher than the 
normal count for rabbits. The normal count of leukocytes per 



4. — IBotli animals sliow a marked increase in the total number of leukocytes 
and the appearance of immature myeloid cells follo\WnK injection of old tuberculin. 
While the total leukocyte count for Rabbit 9 was 74,000 per c.mm. of Idood 24 hours 
after the injection of tuberculin. Rabbit 10 showed a count of 124,000 per c.mm. of 
blood 72 hours after tuberculin was injected. 

cubic millimeter of blood for rabbits, as given by diflerent authors, 
is as follows: Scarborough,” 7900; Wirth,-‘ 8000; Haam,*' 10,075, 
and Ivlieneberger,'’ 8500. Our own observations, made on 9 appar- 
ently normal rabbits, indicated the total leukocyte count to bo 
approximately 11,000. 

The most significant change following the administration of tuf)or- 
cuHn to rabbits experimentally infected with tuberculosis was the 
enormous rise in the leukocyte count (I‘ig. 2). Iwenty-four to 72 
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hours after the injection of tuberculin the ]eukoc 3 i;e count of all 
animals showed a strildng rise, and in several instances it attained a 
maximal increase up to 110,000 to 124,000 per c.mm. (Figs. 3 and 4). 
The leukocytic response, while differing in its intensity in individual 
animals, was always definite and of such a character as to indicate 
clearly an energetic stimulation of the myeloid tissues. Figures 3 
and 4, which illustrate the different leukocytic reactions of 3 selected 
individual animals infected, respectively, with the 3 varieties of 
Mycobacterium tuberculosis, clearly indicate that a comparable 
reaction was manifested in each, the differences being merely quan- 
titative.* The most impressive rise occurred in the polymorpho- 
nuclear leukocytes and, simultaneously, there was noted a marked 
shift to the ],eft in these cells. Leukoblasts, promyelocytes, mj^elo- 
cytes, and metamyelocytes were present in the peripheral blood 
(Fig. 5). All tlnree varieties of polymorphonuclear cells, the pseudo- 
eosinophilic, the true eosinophilic, and the basophilic, were increased. 
Following the administration of tuberculin the number of mono- 
cytes increased slightly, but compared to the rise in the number of 
polymorphonuclear cells the increase was insignificant. The number 
of lymphocytes showed a definite tendency to diminish. 

Morphologic Characteristics of the Leukocytes. There was a marked 
shift to the left among the myeloid cells, and it seems desirable to 
give a brief description of the different types of cells observed : 

Leukoblasts were characterized by blue cytoplasm and by a 
relatively large and round nucleus with a fine nuclear pattern, the 
chromatin of which was arranged in strands (Fig. 5a). The pro- 
myelocjdes still retained the blue cytoplasm but the perinuclear 
zone showed signs of acidophilic metamorphosis. The chromatin 
exhibited certain degrees of condensation but retained a fine struc- 
ture (Fig. 5b ) . Myelocytes had a round or slightly indented nucleus 
with well differentiated cliromatin and parachromatin which often 
stained palely in Giemsa preparations. The special granules were 
relatively large in size (Fig. 5c). The metamyelocji:es had definitely 
indented nuclei, the chromatin pattern of which, with the hea\'ily 
condensed particles, resembled that of a mature granulocyte, or 
polymorphonuclear leukocyte (Fig. 5e). The mature polymoipho- 
nuclear cells were similar morphologically to those of human beings 
but differed from them in having pseudo-eosinophilic granulations. 
These granules took the acid dye by preference but had an affinity 

* In Pigurcs 3 and 4, whicli illustrate the reaction of the different varieties of leuko- 
cytes, the immature myeloid cells have been included vdth the total values given for 
the granulocytes as a group. All phases of myeloid immaturity, from the leukoblast 
to the metamyeloblast, were recognized. As an example of the occurrence of abnormal 
leukocytes, the differential count for Rabbit 9, taken at the height of the reaction 
following administration of tuberculin, is of interest. In this animal the different 
types of leukocytes were present in the following percentages: leukoblasts 2, pro- 
myelocytes 6, myelocytes 10, metamyelocytes 6, pseudo-eosinophilic granulocytes 
64, basophilic granulocytes 2.5, eosinophilic granulocytes 3.5, nionocjdes 4 and 
lymphocytes 3. 
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to a slighter degree for basic dj’^es also. The true eosinophils were 
somewhat larger than the pseudo-eosinophils, the nuclei of the former 
being distinctlj^ outlined and usually having two or three lobulations. 
The granules were very abundant and had a strong affinity for the 
acid stain. 

The basophils had an indistinctly outlined, two-lobed nucleus 
and the cj^oplasm was studded with a moderate number of deepiv 
stained granules which varied in shape and size. The Ijnnphocjles 
were round cells, with round nuclei containing markedly condensed 
chromatin.' They were distinguished by a narrow rim of blue cyto- 
plasm with a few large azure granules. 

^ The monoc 5 i:es were characterized by a relatively abundant 
light-blue foamy cj^'toplasm with fine azure granules. The nuclei 
were deeply indented or convoluted and had a very fine nuclear 
pattern. Often these cells were of enormous size and the cjloplasm 
contained varying numbers of vacuoles (Fig. 5/). 

Comment. The literature on the blood picture in experimental 
as well as clinical tuberculosis is voluminous. There are, however, 
numerous conflicting data presented by different authors concerning 
the significance of the various types of leukoc}i:es in this disease. 

Sabin^^ and her coworkers studied the changes in the blood of 
rabbits experimentally infected with tuberculosis using the supra- 
vital technique. They concluded that the monocyte was the cell 
type which is primarily affected in this disease, and they did not 
attach any significance to polymorphonuclear variations in the 
peripheral blood. IMany authors who have studied the leukocyti c 
picture in tuberculosis through the use of the dry smear method 
attributed to the morphologic and numerical variations of the poly- 
morphonuclear leukocytes an important part in the tuberculous 
processes. Aimeth,^ Klebs and Klebs/ Miller and Reed,^"^ Tread- 
goid,"° hledlar and Kastlin,^^ and many others are among those 
who emphasized the great importance of the variations of the pol)"- 
morphonuclear leulvoc}i:e in tuberculosis. 

Relatively few attempts have been made to stud}” the changes in 
the blood that occur following the administration of tuberculin to 
tuberculous animals. Scholz^^ (1912) made several observations on 
the hematologic changes in tuberculous calves, rabbits and guinea 
pigs following the injection of old tuberculin. He noted an increase 
in the number of leukocytes and a decrease in the number of crytliro- 
cytes. There was also a decrease in percentage of neutrophils and 
an inci'ease in the percentages of the cells designated by Seholz 
as "‘lymphocytes.’' Since no detailed descriptions accompanied 
Scholz’s paper, it is difficult to appraise properly the changes he 
reported. Wirth=^ also referred to the observations of several authors 
who found that tlie injection of tuberculin into tuberculous animals 
provoked an increase in the leukocyte count. A cry large doses of 
tuberculin resulted in leukopenia. 
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The injection of tuberculin into sensitized rabbits in our stud.y 
instituted an enormous rise in the total leukocyte count and an 
absolute and relative increase in the number of polymorphonuclear 
leukocytes. These latter cells showed a marked shift to the left and 
occasional mitotic figures in the peripheral blood (Fig. 5d) . All these 
features have a strildng resemblance to the so-called “leukemoid” 
reactions described in human pathology. Experimentally, Ludke“ 
succeeded in obtaining a reversible leulcemia-like blood picture 
in monkej'^s and dogs following the repeated injection of virulent 
streptococci and staphylococci after previously producing damage 
to the bone marrow with pyrodin. One of us (Stasney, unpublished 
data) obtained a leukemoid reaction in rabbits, previously sensitized 
with killed cultures of Listerella monocytogenes, following injection 
of a live culture of this organism. 

Cases have been reported following careful study in which tuber- 
culosis was regarded as responsible for the “leukemoid” blood picture 
in human beings. With this in mind the data obtained in this exper- 
imental study suggest that endogenous tuberculin-like products 
may occasionally stimulate the previously sensitized bone marrow 
to a hyperplastic condition. As a consequence, flooding of the 
peripheral circulation with cells of the granulocytic series ensues. 
Even after clinical diagnostic doses of tuberculin are given leukocy- 
tosis may occur with a shift to the left, such as was observed by 
Botkin,^ by ArnetlF and by Catoir.^ 

Some of the tuberculous animals in our series had a transitory, 
high leukocyte count before any tuberculin was given. Such counts, 
however, were never as high as those recorded after tuberculin 
had been administered, since following the administration of this 
product an enormous elevation of the leulcocytic elements always 
occurred. These observations suggest that some toxic product lib- 
erated from tuberculous foci in the body of the rabbit may have 
stimulated mj'eloid hematopoiesis prior to the administration of 
tuberculin. 

The maximal reaction usually followed 24 to 72 hours after the 
subcutaneous administration of the tuberculin; after 3 or 4 days, 
a sudden drop in the count was noted. This was not premortal 
leukocytosis, because the animals, except in two instances, lived 
until they were killed. Attempts were made to maintain the high 
leukocyte count by repeated daily administration of tuberculin; 
however, after 3 to 4 days the count decreased in spite of additional 
doses. 

Summary and Conclusions. In an attempt to obtain experimen- 
tally a leukoc^’^tic response comparable to the so-called “leukemoid” 
reaction described as occasionally associated with tuberculosis in 
human beings, a group of 11 tuberculous rabbits were studied. 
The hematologic observations were restricted to the quantitative 
and qualitative characteristics of the leukocji;es. The results indi- 
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cate quite definitely that tuberculin given to sensitized rabbits 
provokes an elevation of the leukocyte count, v'^hich is often of 
striking proportions. This increase is predominantly granulocj’tic 
and there occurs a marked shift to the left. The definite hyper- 
plasia of the bone marrow^ mitosis of the immature myeloid cells of 
the peripheral blood, and other significant changes suggest a condi- 
tion similar to the ^‘leukemoid’^ reaction. The monocytes partici- 
pate in the leukocytosis rather insignificantly, whereas the lympho- 
cytes show a definite tendenej’^ to diminish in number during the 
reaction that follows the administration of tuberculin. Tuberculin 
given to non-tuberculous rabbits has no significant effect on the 
leukocji:e count. 
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PLASMA CELL LEUKEMIA. 
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(From the Dinsion of Padiologj' of the Laboratories, arid the Department of 
Medicine, Philadelphia General Hospit.al.) 

The occurrence of plasma cells in the peripheral blood has been 
reported in such conditions as rubella, rubeola, scarlatina,® measles, 
the leukemias, Hodfikin’s disease and generalized carciriomafosis. 
In addition a small but increasing inimhcr of cases lias been pre- 
sented in which circulating plasma cells have been found, not as a 
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secondary feature of some other main condition, but as a result of 
primary unrestricted hyperplasia. 

The first recorded' case of plasma cell leukemia which we have 
found was that reported by Fo^ in 1902,^ referred to as a case of 
pseudoleukemia plasmacellularis in which manj^ plasma cells were 
found in sections of the spleen, liver and bone marrow, a few in 
lyinph nodes and the blood. Following this, 14 other cases have 
been reported in which the form of plasma cell proliferation varies 
from myelomatous nodules in the bones accompanied by a small 
plasmocytosis, to. massive infiltration of all organs and blood by 
plasma cells. 

The following case is one in which all organs and the blood were 
diffusely involved, but without tumefaction, trulj’- a leulMnnic plasmo- 
cytosis in the strict sense of the term. 

Case Abstract. An American woman; white (N.B.), aged 66, was 
admitted to this hospital November 5, 1935 (service of Dr. H. W. Schaffer) 
complaining of wealmess and a tingling sensation in her fingers. In the 
summer of 1935 she began to have periods of marked fatigue and nervous- 
ness; a sense of strangling and fullness of the head occurred; subsequently 
a tingling sensation in fingers and awkwardness of gait developed. For 6 
months there had been intermittent pain in the right foreaim. She went 
to a sanatorium where a diagnosis of pernicious anemia was made on the 
basis of one blood examination; intramuscular liver therapy was started, 
followed by some symptomatic improvement. On coming to Philadelphia 
in October, liver therapy was continued but symptoms, particularly those 
of weakness and difficulty in walking, progressed. Past History: T^’^phoid 
fever at 13; hemorrhoidectomy at 50; injury to spine requiring hospitaliza- 
tion at 50. System History: One attack of epistaxis the day before admis- 
sion; no loss of weight; occasional dyspnea and palpitation; appetite good 
although diet inadequate, due to poverty. Marital History: Married for 
13 years; divorced in 1912; two full-term pregnancies. Physical Examina- 
tion: A well-developed, elderly woman in no distress; she is not jaundiced 
although skin has a yellowish tinge. There is slight exophthalmos; tongue 
is smooth and dry. Lungs are clear and resonant except for a few crepitant 
rales at left apex . Heart is of normal size with weak sounds but no murmurs . 
Blood pressure 112/80. Abdomen and extremities negative. Reflexes are 
hj’^poactive; sensation normal; gait awkward because of weakness. Labora- 
tory Tests: Urine shows a trace of albumin and occasional leukoc 3 '’tes. The 
blood findings are reported in Table 1. Kahn test negative. Blood sugar 
94 mg. %; blood urea nitrogen 17 mg. %. Gastric analysis demonstrated 
free acid to be present and a normal acid curve. Stool negative for parasites. 

Table 1. — Peripheral Blood Examikations. 
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Roentgen ray of chest jSovmber 15 showed cardiac enlargement and 
haziness of both lung bases. Electrocardiogram showed left axis demtion 
mth extrasi'stoles and depression of S-T intemls in Lead I. Course- 
Liver and iron therapy was begun, inducing only slight rise in number of 
ciytiiTocytes and no Teticulocyte response, althougli there was some sub- 
jective improvemenL On December 11 her condition became weak vdtli 
feeble pulse followed by death, 

Neckopsy (P.G.H, 30486, 7 hours after death): A well developed, 
slightly obese, pale, elderly, white female. Skin and sclerm have slightly 
ictenc tinge. Ifeart weighs 400 gm. Red-gray epicardium is mottled by 
purple petechim. L7mffs show congestion and atelectasis at bases. Spkeii 
weighs 170 gm. and presents congested red parenchjnna containing gray 
follicles slightly prominent for the age. Lymp/i nodes are normal in size and 
consistency. Kidneys: Each weighs 150 gm. Slightly narrowed cortices 
and pyramids are dotted by dark red petechim. Genitalia show congestion, 
particularly in right broad ligament. Gasiro-inieslinal tract, pancreas and 
adrenal glands essentially normal Liver weighs 1850 gm.; its softened red- 
brown parenchyma is congested. Skeleton is grossly normal; there are no 
tumor masses or areas of rarefaction demonstrable in vertebra?, ribs, cla\d- 
cles or sternum; bone marrow is soft, moist and brown-red in color. 

Histology. In all sections taken, the blood channels, including the 
largest vessels and smallest capillaries, contain an increased number of 
leukocytes, cells of the plasmoc 3 i:e series predominating. Heart shows 
marked degenerative changes and a recent thrombus in one vein, Limgs 
are atelectatic with perivascular fibrosis, marked congestion and hemolysis 
of erythrocytes. Vessels contain man}^ plasma cells. Spleen presents 

marked increase in ceUuiarity, partly id stasis of ei^"- 

throcytes and leukocjd:es, but more ■ . ■ : of diffuse inlil- 

tration by plasma cells, many of which are young forms. Corpuscles of 
Malpighi are w^ell preserved. Kidneys show collections of plasmocytcs 
between the tubules and in bloodvessels. In the liver the increased cellular- 
ity of the interstices is the most striking of all ^dsccra, Its sinusoids and 
bloodvessels contain many more leukocytes than normal and here, as 
elsewhere, plasma cells predominate; in contrast to those in lungs, pancreas 
and kidney, however, many young forms (plasmoblasts) are present. Be- 
tween these and the typical adult plasmocyte a gradual transition can easily 
be traced. Pancreas shows parenclyunnl atrophy and degeneration. Bone 
marrow: Sternum is approximately 70% cellular, well over half of the cells 
belonging to the plasmocj’ie series. There is considerable replacement of 
other cells by these plasma cells w^hich number nearly 100% in some fields. 
Cells of the granuloc^'te series are present in normal proportions except for 
slight increase in the number of eosinophilic myeloc 3 ’ies; of the 
poietic series, normoblasts predominate. Vertebral marrow 3S about 60 
cellular; here normal hemopoietic tissue is even more extensively replaced 
by plasma cells. Kow'here is there any destruction of bone. 

Discussion. A dificrential count of cells in bloodvessels of li^ er 
and pancreas (Table 2) shouts approximately the same percentage 
of plasma cells in each although the incidence of young forms, w uc i 
we have designated as plasmoblasts, is much higher in u < r. 
These plasmoblasts have the main characteristics of pln>nia c ^ 

L c., basophilic cytoplasm wdth pale staining perinuclear lmh> md 
centrally or ecceiitricaViy placed nuclei in which the ' 

arranged around the periphery in ^^cart wheel ^ fhrurv 

sliow details indicatix’c of immaturity .such as larger t — 










Fig, 2. — ^l, A bloodvessel of the j)iincroas filled with leiikocj'tcs of which tlie major- 
ity aro plasma cells '(X 82S). B, Infiltration of bone marrow (sternum) by jdasina 
cells and crowding out of normal marrow cells ( X 508). C, A group of plasma cells in 
interstices between proximal convoluted tubules of kidney. Some of these show the 
perinuclear halo clearly (X 59S). 
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staining cytoplasm and larger, paler nijclei with smaller and more 
diffusely arranged clumps of chromatin. Between plasmoblasts 
and adult plasmocytes, a gradual transition is readil}'’ traced. 


Table 2.— Differential Count op Cells in Vessels of Liver and Pancreas 
(H AND E AND Giemsa Stains.) (Pbr Cent). (600 Cells Each.) 


Plasmoblasts . 
Plasmocytes 
Monocytes 
Neutrophils . 
Eosinophils 
Lymphocytes 
Erythroblasts 
Normoblasts . 
Unidentified . 


Liver. 


Pancreas . 


72 2 

35,8/ 

5.2 

68.8 

9.2 

5.8 

10,2 

11.8 

0.4 

0.2 

1.2 

1.4 

1,0 

0,0 

2.4 

1.4 

3.4 

5.4 


100.0 100.0 

Although no plasma cells were reported in the blood of this patient 
by those who studied the blood films- during life, they were un- 
doubtedly present because of their high incidence in bloodvessels of 
all organs examined postmortem. It is very likely that they were 
identified as lymphocytes which were recorded in percentages of 49, 
39 and 48 in successive differential leukocyte counts. 

Osgood and Hunter (1934)^^ reported a case of plasma cell leukemia 
as the second in the literature. Patek and Castle (1936)i‘‘ described 
another case and cited 11 previously reported instances. These 
two recent papers have reviewed essentially the same literature, yet 
differ as to the number of cases which they accept as plasma cell 
leukemia. A study of all possible cases reveals that the distinction 
between the localized form of the disease, (plasma cell myeloma) 
and the diffuse form (plasma cell leukemia) is not a sharp one and 
any attempted classification such as that of Piney and Riach,® 
which considers the intermediate groups, must be arbitrary. We 
believe that all may be fundamentally a manifestation of the same 
process; nevertheless, it is obvious that some cases have certain 
outstanding characteristics acceptable as trulj^ leukemic, which 
others lack. 

An analogy may be drawn between this situation and the prolifer- 
ative diseases of the lymphocyte. Corresponding to plasma cell 
myeloma (plasmomyeloma) are the lymphosarcomas without invasion 
of the blood by lymphocytes. At the other extreme, comparable to 
plasma cell leukemias as exemplified by the case presented, are 
the cases of true lymphatic leukemia. Between these two extremes, 
involving either plasmocyte or lymphocyte, is a group wliich presents 
a local, perhaps metastasizing tumor, from which few or many cells 
enter the circulating blood in leulcemic fashion. The name leuko- 
sarcoma is applied to this type of case when the l\Tnphocyte is 
involved; no specific term has yet been given to the plasma cell 
myeloma with plasmocytes m the blood. The fact that a high 
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percentage of the cases of plasmoGj-tosis falls into this intermediate 
somewhat indefinitely demarcated group, is no doubt one of the 
chief reasons for the discrepancy in the number of cases accepted 
as true plasma cell leukemia. 

Smeary. An additional case of plasma cell leukemia is reported 
in which there was a high percentage of young plasma cells (plasmo- 
blasts) in the liver, spleen and bone marrow. 

It is suggested that plasma cell myeloma with plasmocytes in 
the circulating blood differs from plasma cell leukemia, as leuko- 
.sarcoma does from lymphatic leukemia. 


* Wo -nish to express our appreciation to Dr. E. P. Custer for invaluable 
assistance. , 
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PRELIMINARY PAIN IN CORONARY THROMBOSIS. 

By' Harold Feil, M.D., 

ASSISTANT CLINICAL PROFESSOR OF MEDICINE, WESTERN RESERVE UNIVERSITY, 

CLEVEL.A.ND, OHIO. 

(From the Department of Medicine of Western Rcser\’C Univ'crsity School of Medi- 
cine and from Lakeside Hospital.) 

The clinical picture of coronary thrombosis is usually^ charac- 
terized by dramatic !md sudden onset of sjmptoms, intractible sub- 
sternal pain, dyspnea, signs of shock, sweating, collapse, nausea, 
vomiting and fall in blood pressure. In some cases collapse and 
dvspnea are present tvithout pain, due to high pain threshold. ^ In 
approximately 50% of patients the attack is preceded by angina, 
unrelated to effort or emotion. Fifteen sucli cases, the subjects of 
this report, were seen with substernal pain preceding the onset of 
the severe symptoms by hours or days. In a complete re\'iew of 
the literature but one reference to prcliminarj* pain was found. 
Weartf stated that “tlie onset may occur after a number of anginal 
attacks which, together with tlie dyspnea, may constitute the onl\ 
previous warnings of involvement of the coronary arteries. 

These 15 patients presented the following picture. Substernal or 
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epigastric (rarely precordial) pain is complained of —mild, not related 
to effort or emotional strain, not severe enough to confine the 
patient to bed, and often not severe enough to lead the patient to 
consult a physician. This pain is more or less constant, of a burning 
and oppressive character and is not relieved by rest or by nitrites. 
The pain lasts from a few hours to 4 weeks (Table 1). If the patient 
has had pre-existing angina of effort and of emotion, he realizes 
that the attack is unlike the usual picture, that the pain is con- 

Table 1. — Analysis of Data. 


Patient. 1 

Age. 

B.P. 

1 

History of 
coronary disease. 

Duration 
of pre- 
liminary 
pain. 

Ecg 
pre- 
vious to 
attack. 

Ecg during 
preliminary 
pain. 

Evidence of 
Ecg after 
severe pain. 

Postmortem 

findings. 

1. H. D.» 

1 

' 48 

131/00 

1 , 

48 hours 

Normal 

Normal 


Obesity, fatty infil- 
tration of myocar- 
dium. Recent cor- 
onary thrombosis, 
post, descending. 

2. l.C.* 

1 

62 

132/74 

Angina of effort for 
years 

24 hours 

Normal 




3. E. K. 

57 

150/90 


24 hours 


Normal 

Post, and basal 
infarct 


4. B.K.* 

54 

170/100 

Angina of effort for 
3 years 

48 hours 

Normal 

Intraventric* 
ular block 



o. J. G.^ 

54 

172/90 

Angina of effort for 
5 years 

24 hours 

Normal 




6. W.N.* 

65 

140/80 

! 


10 days 



Ant. and apical 
infarct 

Recent thrombosis 
ant. dcsccndinc. 

7. D.W.* 

57 

160/110 

Coronary thrombo- 
sis 1^ years prev. 

12 hours 

Normal 




8. C. P. 

1 

58 ' 

! 

140/90 

! 

1 

Angina of effort for 
2 years 

24 hours 

Normal 

previously in- 
verted (T-S 
now upright. 
ST-4 elev. 1 
2 mtn., r-4 ! 
2.5 mm. i 

Ant. and apical 
infarct 


9. C. S. 

77 ; 

184/98 

Cardiac asthma 9 
wks. prey. Indi- 
gestion since then 

26 hours 



Ant. and apical 
infarct 


10. F.U. 

56 

1 

120/100 

1 

1 

Angina of effort for 
4 years ' 

4 days 



Post, and basal 
, infarct. Com-I 
plctc A-V 
block 1 

Recent thrombosis 
of left circumflex. 





3 weeks 


1 

... 

Ant. and apical 
infarct 


12. J. J. 

62 

130/90 ! 

1 

1 

Angina of effort for 
4 weeks i 

4 weeks 



Ant. and apical 
infarct 

Recent thrombosis 
ofant.dcscendmc. 

13. A. S. 

1 

44 

1 

160/116 

i 


10 days 
Ot. elbow 
, and scap- 
1 ula) 


i 

Ant. and apical 
infarct 





Angina of effort for 
2 months 

, 7 days 

.... 


Ant. and apical 
infarct 

Recent throml) 0 «is 
of ant. descending. 

15. H. S. ' 
. 1 

1 

51 

1 260/160 

! 

i 

! 2 years 

4 days 

Normal 

1928 

Flat. T1 and 
T2; elevated 
T3; diphasic 
T4 1 

Ant, and apical 
infarct 

i 



* Patient died during or soon after the onset of ths severe symptoms. 
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stant and is not relieved by rest or the accustomed therapy. If the 
physician is consulted, he finds no change in the objective symp- 
toms— the blood pressure is unaltered, and there is no fever or 
leukocytosis. The heart sounds are unchanged. After a variable 
period of preliminary pain, the clinical picture of acute coronary 
thrombosis suddenly makes its appearance and with it the typical 
electrocardiographic changes. This preliminary pain occurred in 
approximately 50%' of the cases of eoronary thrombosis observed 
in the past 2 years. The nature of the preliminary pains was sus- 
pected in 3 of the cases in this report. 




Fig. l.-(a) Electrocardiogram of Case 3 taken during the prcliminao- pam 
(Leads I, II, III and lY). Lead IV in this and Mbscquent 
the apex and left leg. The record shows no 
24 hours later soon after the more severe sj-mptoras. the 

elevation of S-T in Loads III and IV with the upnght T-I confirm the din^o.^ of 
recent myoc.ardial inf.arction, invoKing the postenor and basal portion of the icn- 

triclcs. 


Elccirocardiofjraphic Ohscrrafions. Electrocardiograms of 3 i>a- 
ients were talmn during the preliminary pain. Ihc records were 
ormal in 2 cases (Cases 1 and 3). The changes m Cases 4, S and 
5 are noted in the description of Figs. 1, 2 and 3. 

In 4 of the 5 autopsied cases the electrocardiograms were diag- 
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nostic of the location of the infarcts, using the criteria of Barnes 
and Whitten^ (Table 1). Death occurred during the attack of the 
fifth case coining to postmortem. 

In Table 1 the 15 case reports are tabulated. The preliminary 
pain lasted from 12 hours to 4 weeks. As seen from the table, the 
majority of the patients had pain from 12 to 48 hours before the 
severe attack; 6 patients had no previous history of angina; 6 died 
during or soon after -the attack. A previous attack of coronary 
thrombosis had been observed in 1 of the cases (Case 7). 



Fig. 2. — (a) Electrocardiogram of Case 8 taken 12 years before Fig. 2 (b), which 
was taken during the preliminary pain. In Fig. 2 (c), taken 48 hours later, slight 
changes of S-T have taken place in Leads I and III but the most striking is seen in 
Lead IV where there is a deep depression of S—T, The diagnosis of recent coronary 
thrombosis involving the anterior and* apical portion of the left ventricle was made. 

Discussion of Electrocardiographic Changes During the Preliminary 
Pain. A normal record, including chest leads, should not rule out 
a developing coronary thrombosis (Cases 1 and 3). On the other 
hand, slight changes in the height or contour of T in any of the 
leads should lend confirmation to the suspicion that change might 
be oeeurring in the coronary arteries (Cases 8 and 15), In 3 cases 
the curves were abnormal, but the ehanges were not uniform. 
The eleetrocardiographic abnormalities are probably an expression 
of myocardial ischemia due to coronary artery obstruction. 
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Pathologic Findings. The diagnosis of recent coronary throm- 
bosis was confirmed in 5 cases by autopsy. The pathologic findings 
are summarized briefly.* 



Fio. 3.— (a) Electrocardiogram of Case 15 taken 7 years before Fig. 3 (5) which 
was taken during the preliminary pain. In Fig. 3 (c), taken 2 days later after the 
characteristic clinical picture of coronary thrombosis, striking changes liavc occurred, 
elevation of S-T with depression of T-l and low takeoff ol S-T 4 with a tall peaked 
7 U 4 , This record is diagnostic of a recent anterior and apical infarct. 


Case 1.— H. D. The ramus descendens anterior presented moderate 
atherosclerotic changes without any reduction in the lumen. Tiie left 
circumflex was the seat of slight atherosclerosis. The posterior de.scending 
was severely atherosclerotic and near the apex, the lumen "Vvas greatly 
narrowed by atherosclerosis and was occluded by a recent thrombus. In 
addition, there was severe fatty infiltration of tlie myocardium. Of interest 
was the lack of myocardial infarction, the patient djnng suddenlj at the 

"^Case^G — W^.' N. Intimal sclerosis was present in the left corona^' 
arterv. A recent thrombus was found in the anterior descending ‘branch, 
superimposed on severe intimal sclerosis. The left circumflex v as small. 
3i ™s entire distribution limited to the anterior and lateral Portion of 
the left ventricle. Moderate atherosclerotic change.s were pre.-ent. The 

* I am indobtod to Dr. Alan .Moritz, pulhologbt of Lakfiide Ilomital. for f'‘3 
analy: 5 cs of the postmort^w findings. 
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right coronary was large and the seat of extreme atherosclerosis. It sup- 
plied much of the left ventricle usually supported by the left circumflex. 
There was moderate reduction of the lumen of the right coronary artery 
just distal to its origin. A recent infarct was found involving the entire 
wall of the left ventricle with_ the anterior portion of the interventricular 
septum and the apex of the right ventricle anteriorly. The entire region 
of infarction was the seat of recent necrosis with evidence of remote infarc- 
tion in the central and peripheral portions— as indicated by multiple large 
fibrous scars. 

Case 10.— F. U. The right coronary was congenitally small and moder- 
ately severe atherosclerosis was present. A recent thrombus was found 
in the left circumflex immediately distal to its origin; this artery was the 
seat of moderately severe atherosclerosis and there was slight reduction of 
its lumen. The thrombus showed evidence of organization and depigmenta- 
tion. The anterior descending was moderately atherosclerotic and there 
was some stenosis of its lumen 2 cm. from its origin. Severe sclerosis of 
the intramural arteries and arterioles was present^ especially in the wall 
of the left ventricle. Some of these vessels were occluded by recent thrombi. 
A large recent infarct involved the lateral portion of the left ventricle near 
the base and the entire posterior waU of the left ventricle. This infarct 
involved the entire thickness of the ventricular wall. In addition, scattered 
fibrous scars were present. 

Case 12.— J. J. The right coronary was. almost completely occluded by 
atherosclerosis, a very small lumen being seen microscopically. The 
anterior descending was greatly reduced in lumen by atherosclerosis, and 
1 cm. from its origin was completely occluded by a recent tlirombus under- 
going organization. A remote infarct was found on the posterior wall of 
the left ventricle with extreme fibrosis and aneurysmal outpouching. This 
infarct included the posterior part of the interventricular septum. A recent 
infarct was present in the anterior portion of the left ventricle (lower two- 
thirds). 

Case 14.— B..M. Severe occlusive atherosclerosis^ and recent throm- 
bosis of the proximal portion of the anterior descending were found. In 
addition, the left circumflex and the right coronary were the seat of severe 
atherosclerosis. Evidence of remote infarction was found in the anterior 
and lower portion of the interventricular septum— near the apex. A massive 
recent infarction was found involving the tip of the right ventricle, the 
entire thiclmess of the anterior wall of the left ventricle over the lower 
two-thirds and the anterior and lower half of the interventricular septum. 

Discussion of Pathologic Findings. Severe partially occlusive 
atherosclerosis was found in the thrombosed arteries in the 5 autop- 
sied cases. In Case 1, fatty infiltration of the myocardium was 
present; in Case 10, numerous intramural arterial thromboses were 
found. In all cases but the first in this series, well defined recent 
infarcts were present. In 3 cases (Cases 6, 12 and 14) evidence of 
remote infarction was found in addition to the recent infarction. 
In attempting to correlate the pathologic findings with the pre- 
liminary pain, progressive reduction in the lumen— either before 
the formation of the thrombus or with a gradually growing throm- 
bus, appears to be the most acceptable explanation. 

Summary. Fifteen cases of coronary tlirombosis and with myo- 
cardial infarction in 14, have been observed with preliminary mild 
anginal attacks preceding the clinical picture of thrombosis by 
hours or days— usually from 12 to 48 hours. This pain is not 
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dependent on effort or emotion, is more or less continuous and of 
an oppressive and burning character. The electrocardiogram was 
normal in 2 of 6 patients whose records were taken daring this 
preliminary pain. The abnormal changes in the other cases are 
described. A gradually forming thrombus in a stenosed coronary 
artery appears to be the most probable explanation for the occur- 
rence of the preliminary pain. The possibility of the development 
of a coronary artery thrombus should be suspected in patients who 
have persistent retrosternal pain, not related to effort, emotion or 
digestion, especially when hypertension or the anginal syndrome 
has been previously noted. Effort should be made to improve 
coronary artery flow._ Urging of fluids (to a\mid dehydration) 
administration of aminophjdlin, alcohol and nitrites, moderate 
restriction of physical activity, mental rest, restriction of insulin 
and tobacco are indicated. 

I 

1 to express my appreciation for the technical help of Helen E, Sankey, A.B., 
Jane Crouse and Irene McMahon. 

S. A, Le\dne, in his recent book (Clinical Heart Disease, W, B. Saunders Com- 
pany, Philadelphia, 1936) states that mild discomfort in the chest may precede the 
characteristic symptoms of coronary thrombosis by a few days. 
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The evaluation and tlie rational use of specific therapy in an acute 
infectious disease necessitates an acquaintance Avitli the pathogen- 
icity of tlm etiological agent involved. This paper deals with some 
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of the more important clinical and bacteriological features of in- 
infections with the Type VII pneumococcus and particularly with 
the cases of pneumonia associated with this organism. In the paper 
that follows, the clinical and immunological observations made in 
the patients with pneumonia due to this tj^e that were treated with 
specific serum will be presented.'^ 

The Type VII pneumococcus as a cause of pneumonia ranks 
among the 4 most common of the types previously included in 
Group Of the 57 original strains found by Cooper® to 

belong to this type, 2 were from the spinal fluid of cases of menin- 
gitis, 1 was from a case of respiratory infection other than pneu- 
monia, 1 was from a normal individual, and the remaining 53 strains 
were from cases of pneumonia. Six of the latter were in children and 
47 were in adults. At the Harlem Hospital, the incidence rate of 
this type has varied in different seasons from 5.5 to 8.6% of the 
cases of lobar pneumonia, and the fatality rates in non-serum treated 
cases varied from 15.0 to 31.5%.^ Bullowa has presented suggestive 
evidence that specific serum in adequate amounts is of ^^alue in the 
treatment of Type VII pneumonias.^ Pneumococci of this type are 
found only rarely as inhabitants of the nasopharynx of normal 
individuals. 


Patients, Sources of Pneumococci and Methods. Typing sera for the 
newly classified types of pneumococci® have been available at the Boston 
City Hospital since November 1, 1929, and have been used routinely for 
the serological identification of pneumococci obtained from aU sources. 
For rapid typing, the Sabin method®“ and, during the past 3 years, the 
Neufeld method®'' have been used. These were checked routinely by the 
standard methods.^ The typing sera for Types IV-7pCXII were obtained 
through the courtesy of Dr. William H. Park and Miss Georgia Cooper of 
the Laboratories of the New York City Department of Health. 

Between November 1, 1929, and June 30, 1936, Type VII pneumococci 
were isolated from a total of 195 cases. This represents about 5.5% of all 
the cases from which specifically typed pneumococci were obtained from 
all sources during tliis period. Autopsies were performed in 39 of the Type 
VII cases. The clinical records, roentgenograms, and autopsy protocols 
were all utilized and correlated with the bacteriological findings. We are 
especially indebted to Drs. Frederic Parker, Jr., and Robert N. Nye of the 
Mallory Institute of Pathology for permission to use the bacteriological and 
pathological data. 

The conditions found to be associated with Type VTI pneumococci are 
listed in Table 1. 

Type Vn Pneumococci in Conditions Other Than Pneumonia. The 
29 cases of infections other than pneumonia listed in Table 1 may 
be considered briefly. 

Focal purnlent infections from Avhich Tjq)e VH pneumococci were 
cultured occurred in 10 patients. Four of them had meningitis and 
all 4 died. They included: 1, a girl of 13 with physical signs of 
mitral stenosis but no history or physical evidence of other focal 
infection; 2, a man of 24 in whom an acute ethmoiditis, with T^qje 
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pDoutnococci cultured froiu the exudatC) tves first discovered 
ut autopsy; 3, a'woiuan of 64 in whom the meningitis followed an 
acute purulent otitis media from which a pure culture of Type "WI 
pneumococcus was obtained; and 4, a man of 50 with a ^-ague his- 
tory^ suggesting a mild pulmonary infection 3 weeks prior to his 
admission for meningitis. The latter patient lived for several weeks 
in the hospital, during which time operations for cerebral abseesses 
were performed. There were 4 patients with middle-car infections: 
2 of these (both males, aged 2 and 5 years, respecti\’ely) also de- 
veloped mastoiditis and required operation; in the third, a woman of 
34, it followed a common cold; and in the fourth, a male, aged 2 
years, it occurred in the course of pneumonia during whicli H. in- 
fluenzae was recovered from the blood, and this organism together 
with Streptococcus viridans (but no pneumococci) were recovered 
from the lung at necropsy. There was 1 fatal case of general 
peritonitis in a man of 64, presumably resulting from a ruptured 
peptic ulcer. Finally the Type VII pneumococcus was found in 


pure culture in the pus from 

a popliteal ab.scess 

in a man 

of 64. 

This was considered to be the result of an infection within a 

1 

a 

o 

bosed aneurysm. 





Table 1. — Conditions Associated 

WITH Pneumococcus 

Type VII. 

Boston 

City Hospital, November, 1929 to June, 

193G. 



All 

cases. 

Cases with autopsy. 

Disease. 

Numbor. 

Per cent. 

Number. Per cent. 

Lobar pneumonia 

128* 

GG 

21* 

54 

Bronchopneumonia 

. 32 

IG 

13 

33 

Empyema (on admission) . < . 

G 

3 



Total pneumonia and empyema 

. IGG 

85 

34 

87 

Focal infections (no pneumonia) 





Meningitis 

4 


2 


Otitis media and mastoiditis . 

4 




Peritonitis 

1 




Abscess (popliteal region) 

1 




Total focal infections .... 

10 

5 

2 

5 

Acute respiratorj' infections (no pneu 

- 




monia) . . . • • • • 

S 




Chronic bronchitis and bronchiectasis . 

4 


1 


Chronic sinusitis . . . . . 

1 




Chronic pulmonarj^ tuberculosis 

3 


1 

... 

Total respiratory’ infections without IG 

8 

2 

5 

pneumonia 





No respiratory or focal infection 

3 

2 

1 

o 

Total 

195 

• • 

30 



* Including 0 patients who had bronchopneumonia in addition. 


Respiratory infectmis other tlian pneumonia were a.ssociatetl with 
Type VII pneumococci in 16 patients. With one cxcciifion, a boy 
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of 6 with chronic sinusitis, all were adults. Of these, 3 were females 
and the rest males. In 1 patient with caseous pulmonary tubercu- 
losis and in another with chronic bronchitis, the Tjqie VII pneumo- 
coccus was cultured from the lung at autopsy. In all the other cases, 
this organism was obtained from sputum. In addition to the 
Type VII, Pneumococcus Tj^ie XX was obtained from one of, the 
patients with acute bronchitis and Pneumococcus Type III from a 
patient with tuberculosis. One of the patients with bronchitis had 
bronchogenic carcinoma of the lung, proved by biopsy. The patients 
with tuberculosis all had sputa positive for tubercle bacilli. 

No respiratory or focal pneumococcic infections Were demon- 
strated in 3 patients with the Type VII pneumococcus. These in- 
cluded: 1, a man of 67 with polycythemia vera and a pulmonary 
infarct; 2, a woman of 38 with erysipelas; and 3, a woman of 46 
with p3’elitis. The pneumococcus was cultured from the sputum in 
each of these cases. 

Empyema, with pleural exudate yielding Type ITI pneumococci 
on culture, was present in 6 patients at the time of admission to the 
hospital. All of these patients probably had pneumonia at home for 
more than 10 days previously. In each case the empyema was 
drained surgically soon after admission. Two of the patients, aged 
3 and 7, respectively, were females; the rest were adult males, 42, 
55, 59, and 77 years old, respectively, of whom 3 died. Two of the 
fatal cases had thin, foul-smelling, purulent pleural exudate which, 
in 1 case, yielded a growth of fusiform bacilli on anaerobic culture. 

The Type Vn Pneumococcus Pneumonias. The remainder of this 
paper will be devoted to an analysis of the 160 cases of pneumonia. 
These cases are all from the Medical Wards of the Boston City 
Hospital, to which only patients over 12 years of age are admitted. 
They include 30 cases treated with type-specific antibody. In the 
tables which follow, the latter cases will be listed apart from the 
patients treated without serum when such a separation seems 
pertinent. 

Sources of the Type Vn Pneumococci (Table 2). In a large pro- 
portion of the pneumonia cases (67, or 42%), the Type VII pneu- 
mococcus was cultured from sources which were more definitely 
suggestive of its etiological relationship to the pulmonary infection 
than its mere identification in the sputum, namely, from the in- 
fected lung, the blood, or pleural fluid. Furthermore, the same t^T^e 
was obtained from a second specimen, usually one or more days 
later, in 38 of the 93 cases in which the sputum was the only source 
of the pneumococcus. 

Mixed Infections (Table 3). Organisms other than the Type VII 
pneumococcus were cultured in 22 cases (15%). Most of them were 
from cases of typical lobar pneumonia. They included pneumococci 
of other types, beta hemolytic streptococcus, streifiococcus viridans, 
influenza bacillus, hemolytic staphylococcus aureus, and others. 
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Table 2. — Soehces of the Tvpe VII PxEuxtococcHS in 160 Cases of 

Pneumonia. 


Source of Type YII pneumococcus. * 

Sputum 

Blood 29 

Exudates 

Lung 

Heart’s blood 

Lungs 

Exudates 


During life 


Postmortem ^ 


Total number of specimens 


Number of 

Number of 

cases. 

specimens. 

. 137 

17G 

29 

•44 

S 

20 

1 

1 

13 

13 

28 

43 

12 

' 14 


311 


Type VII pneumococci were cultured from 1 or more 
specimens from: 

(1) Single source during life Ill 

(2) Multiple sources during life ' . 17 

(3) Only at autopsy 18 

(4) During life and at autopsy 14 

Total number of cases 160 

Table 3. — Mixed Infections in Cases of Pneumococcus Type VII Pneumonia. 


Case 


Lobar 

or 

“Atyp- 

ical.'" 


Termination. 


Pneumococcus 
Type VIL 


T 


Other organisms. 


Mode. : Day. Source. 


Day.t 


Source. 


Day.f 


I 


i 


I Lobar 
Atypical 
Lobar 
Lobar 

Lobar 

Lobar 


Lobar 

Both 


Atj-plcal 

AtjTiical 

Lobar 

Lobar 

Lobar 

Lobar 


11 


14 


15 


16 'Both 

17 i Lobar 

18 {Lobar* 

19 iliobar* 
20'- Lobar* 


Died 

Died 

L>’sis 

Lysis 

Died 

Died 


Died 

Died 


Crisis 

Died 

Died 

Lysis 

Died 

Died 


Lobar 


Died 

Died 

{ 

; Died 
1 Crisis 
} 

! Cri-^is 
1 Died 


21 ; Lobar* 1 Crisis 

22 j Ijobar* , Died 


12 

6 

10-24 

6-8 

8 

7 


9 

10 


13 

6 


S 

13 


[ Sputum 
‘ Sputum 
Sputum 
; Sputum 
Blood 
Blood 
Sputum 
Blood 
Lung 
Sputum 
Blood 
Blood 
Spinal fluid 
Lung 
Sputum 
Sputum 

Sputum 

Lung 

Sputum 

Blood 

Lung 

Lung 


Lung 

Ethmoid 

Lung 

Sputum 

Sputum 

Sputum 

Sputum 

Lung 

Sputum 

Sputum 

Lung 


5 
4 

o 

3 

6 

4 

6 and 6 
0 and A 
A 
4 

10 and A 
10 and A 
A 


S 

A 

10 

6 and A 
A 
A 


Pn. (no aggl. I-XXXII) 
Str. hem, 

Str. vir. 

Tubercle bacillus 


Str. hem. and Stapb. aur. Lung 
Str. hem. and E. coli Pent. 


Empyema | G 
Bloodandpcrit-' A 
Blood 
Sputum 


I 6 and 1 1 
10 + 


A 

A 

A 


4 and 7 | 

4 and 6 i 
2 ! 

'o i 


Ef. inf. and Staph, aur. 
H. inf. 


II. inf. 

Str, vir., Staph, aur. and 
M, catarrhalis 
Pn, IX 
SLaph. aur. 

Pn. Ill 
Str. hem. 

Staph, aur. 

Str. hem. 


IL Inf. and Stapb. aur. 

Str. hem,, H. inf. and 
Staph, aur. 
n.mf. 

Pn. IX 
H. inf. 

Pn.lV 
Pn. XXI 
Str. hem. 

Tubercle bacillus 
Str. vir. 

Stapb. aur. 

Tul>ercle Ijacilh'! 


Lung 

Lung 


Sputum 

Lung 

Sputum 
Lung 
Sputum 
Lung 
Lung 
Sputum 
Blood, lung* 
and empyema! 
Lung and eth- ‘ 
mold 
Lung 

Sputum 
Sputum 
Sputum 
Sputum 
Sputum 
Sputum 
Sputum 1 

\ 

Luiig f 

Luisg [ 


A 

A 


S 

A 

O 

A 

A 

4 and i 
A 


5 
4 
fi 

6 
6 

10 + 
to and .A 
A 
A 


• Treated vrit]> Type VH antilxxly. 
i Day r da^vs aflf'r On't’t of pneumoma. 


A « autojvy. 
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The significance of these organisms, as noted elsewhere,^ varied in 
the different cases and could not always be evaluated from the data 
available. 

Pneumococci other than Type VII were isolated in 6 cases. In 3 
of them (Cases 12, 18, and 20), agglutinins were demonstrated for 
both tjT^es in the patients’ serum. No Type IV agglutinins could be 
demonstrated in Case 19; and the Type IX pneumococcus could 
not be identified after careful study of the cultures made from the 
lungs at autopsy in Case 11. The pneumococcus obtained from the 
pleural fluid in Case 1 may possibly have been degraded from T.ype 
VII. Beta hemolytic streptococci were cultured in 7 cases. In Case 2, 
this organism was probably present as the original invader, the 
Type VII pneumococcus infection in the lung having occurred as a 
complication of general peritonitis present at the time of admission 
to the hospital. Blood culture on the fourth day was sterile in this 
case. In Case 14, likewise, the streptococcus was probably the 
original invader. In the other 5 cases, however, the data point to 
this organism as the cause of either a concomitant invasion or a 
“superinfection.” Streptococcus viridans occurred in 3 cases. The 
sources of this organism and the possibility of confusing it with 
degraded forms of pneumococci suggest the possibility that they 
may have been rough variants of the pneumococcus. Infltienza 
bacilli were cultured from 7 cases and were always found to be inti- 
mately related to the pneumococcus. The sources of this organism 
suggest it as a concomitant invader in these cases. Hemolytic 
strains of Staphylococcus aureus were usually found together with 
streptococci or with influenza bacilli. Tubercle bacilli were identi- 
fied in the sputum of 3 cases in which the pneumonia occurred in the 
course of active pulmonary tuberculosis. There were 3 other cases, 
not shown in Table 3, in which hemolytic streptococci were cultured 
from the throat late during convalescence and were associated with 
acute pharyngitis or tonsillitis. 


Table 4. — Annual Variations in Incidence and in Death Rates. 



Pneumococcus Type VII pneumonias. 

Other cases \tith 

1 ear. 

Number.* 

Died. 

Per cent. 

pn eum ococcus 
T>pe VII. 

1929-1930 

9 

4 

44 

5 

1930-1931 

IS 

11 

G7 

G 

1931-1932 

17 

2 

12 

3 

1932-1933 

19 

4 

21 

1 

1933-1934 

25^ 

70 

2S 

3 

1934-1935 

IS" 

71 

39 

4 

1935-193G 

54^9 

182 

' 33 

13 

Total . 


- 53= 

33 

35 


* The numbers include serum treated cases — the superscripts indicate the number 
so treated. 


Anmicil Incidence and Death Rates (Table 4). TJie number of 
cases of Type VII pneumonia ^'a^ied from year to year. If one may 
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judge froni tlie small numbers bere presented, tbe deatli rates also 
varied widely. The sharp increase in the number of cases during the 
last season is more than can be accounted for bj' the general in- 
crease in pneumococcus pneumonia during that time. Indeed, the 
number of cases of Type I pneumonia treated during the same period 
was^ almost the same as in the preceding years. It is of interest that 
during the last season the Tj^e VII pneumococcus was also re- 
covered from considerably more than the usual number of cases 
without pneumonia. 

Predhposing -Factors (Table 5). There were 32 cases in which the 
TjT)e VII pneumonia occurred in the course of some other serious 
illness. In 27 (84%) of these so-called “secondary pneumonias’' 
this served as a terminal event. Fifteen of these cases had “atypi- 
cal” pulmonary lesions and constituted one-half of the cases of 
TjT^e VII bronchopneumonia. The remaining 17 cases had lobar 
pneumonia; thej’’ represented 13%, of the cases with typical lobar 
consolidation. The death rates among the secondary pneumonias 
were equally high with both tjqDes of pulmonary involvement. The 
nature of the “primary” conditions in the course of which these 
secondary pneumonias occurred are listed in Table 5. 


Table 5. — Significan't Predisposixg Factors. 


Lobar ^ Broncho- 
pneumonia. jmeumonia. 

Number . v * — s 

of Becov- ^ Becov- 

cases. cred. Died. ered. Died. 


I, Primary condition.s in cas'cs of "secondary pneu- 


monia:" 

Cardiac infarcts and decompensation . , S 

KN-pertensfon (renaf and cerebral comfdzca- 
tions) ........... 4 

Acute infections (peritonitis 2, active pulnao- 
nar^' tuberculosis 3, tuberculous ineninaitfs 
l.juRulnr thrombosis 1, acute encephalitis 1) 8 2 

Acute bronchial asthma 2 

^laliRnnncj'' (athainccd) 5 

Operations (prostatectomy 1, appendectomy 
1, hernia repair i, abdominal exploration 1, 
excision of pituitary tumor 1 ) ... . 5 1 



3 


3 


3 

1 


1 


II. Other conditions not definitely related to onset 
of pneumonia; 

Chronic cardiac disease 

Chronic bronchitis, asthma, and emphi’sema 

Diabetes mcllitus 

Pregnancy . 

Rheumatoid arthritis 

Severe anemia 

Cirrhosis of liver 

Malignancy* (early) 

III. nistory of alcoholism: 

Abstainers or occasional imbibers 
Moderate chronic drinkers . . 

Acutely intoxicated and/or delirium tremen.s 
lY, History of antecedent upper re.^piratorj* tract 
infection: 

Present 

Absent 


32 


n 

5 

4 

3 

3 

O 

2 

32 

y 

IS 


57 

33 


3 


2 

4 

3 

3 

2 

1 


21 

0 

0 


37 

20 


34 

o 

0 

1 
3 
2 
1 
1 
o 


3 

3 

8 


10 

4 


2 33 

1 

1 4 

1 

3 


C 


8 2 
2 1 


Other significant conditions not directly related to the onset of the 
pneumonia are also listed in Table 5. They occurred with .similar 
frequency among the case.s of lobar pneumonia and broncho- 
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pneumonia. The death rates in these cases were lower than in the 
secondary pneumonias. 

Acute infections of the upper respiratory tract, including colds, 
"grippe,” and bronchitis, preceded the onset of pneumonia in 63% 
of the cases in which a satisfactory history was available. The cases 
of bronchopneumonia presenting a history of antecedent upper 
respiratory tract infection were “primary” pneumonias and, under 
these conditions, had a relatively low death rate. 

A reliable history with respect to alcoholism was available in 
only a small proportion of the cases. The death rate was relatively 
high among the patients who were acutely intoxicated at the time of 
admission to the hospital and among those chronic addicts who de- 
veloped delirium tremens in the course of the pneumonia. The 
abstainers, however, included a large percentage of young adults. 

Age and Sex (Table 6). The age distribution of the cases of 
Type VII pneumonia was similar to that of the other common types, 
I, II, V, and VIII.®'® The incidence among persons 70 years of age 
or older, however, was greater than among these tj^ies and was 
similar to that found among Type III pneumonias.®® There was 
the usual predominance of males over females, the proportion Iieing 
2.3 to 1. The death rates, as usual, were higher in the older age 
groups. There was no difference in the death rates between the 
males and the females. 

Bacteremia (Table 5). Type VII pneumococci were cultured from 
the blood in 25% of the cases of pneumonia in which blood cultures 
were made. The death rate in the bacteremic cases was more than 
3 times as great as in the cases with sterile blood cultures. The low 
death rate in the cases in which no blood cultures were made is due 
to the fact that most of these patients were afebrile and free of 
symptoms very soon after admission to the hospital. 

In most of the bacteremic cases in which quantitative studies 
with agar pour plates were attempted, these plates showed no growth 
and the pneumococci were grown only in the brotli cultures (5 to 
10 cc. of blood inoculated in 100 cc. of beef infusion broth at pH 
7.8 with 0.1% dextrose added). Two non-serum treated fatal cases 
showed 5 and 60 colonies per cc. of blood, respectively, and 1 
patient who recovered after serum treatment had 57 colonies per 
cc. of blood before the first dose was given. There were 6 patients 
treated without serum from whose blood pneumococci were grown 
after previous blood cultures had been sterile. Four of these patients 
died and one of those who recovered developed empyema. There 
were also 2 cases in which the initial blood cultures were sterile and 
subsequent ones taken just prior to serum therapy were positive. 
Both these patients recovered. In 3 non-serum treated fatal cases, 
sterile blood cultures were obtained after previous ones had yielded 
a growth of pneumococci. 
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The Pulmonary Lesion (Tables 6 and 7). One-fifth of the cases 
had atypical consolidation of the lungs and are included under the 
term “bronchopneumonia.” There were also 6 fatal cases in which 
tj-pical lobar pneumonia was present in part of the lung and, in 
addition, atypical consolidation was found at autopsy in other 
lobes. The death rate was considerably higher among the cases of 
bronchopneumonia than in those with lobar pneumonia, due to the 
large proportion of secondary pneumonias among the former. The 
extent of the pulmonary involvement is shown in Table 7. 

Table 6.— Analysis of Incidence and Death Rates. 

Treated Treated 

without scrum, witli serum. 

Ter cent 

jnci- Per Num- Per 

Number, dence. Number. Died. cent. ber. Died. cent. 


All cases 

160 

100 

130 

50 

38 

30 

3 

10 

'12-19. . 

15 

9 

12 

0 

0 

3 

0 


20-29, . 

31 

19 

21 

5 

24 

10 

0 


30-39. . 

30 

19 

24 

3 

12 

0 

2 


Age (years) 40-49. 

29 

IS 

22 

11 

50 

7 

0 


50-59. . 

26 

16 

24 

11 

46 

2 

0 


60-69. . 

13 

S 

11 

6 

55 

2 

1 


. 70+ . , 

16 

10 

16 

14 

SS 

0 

0 


q / Males , 

112 

70 

93 

35 

38 

19 

2 

11 

\ Females . 

48 

30 

37 

15 

41 

11 

1 

9 

r Positive . 

35 

25 

30 

27 

90 

5 

1 

20 

Blood culture * Negative 

105 

75 

80 

21 

26 

25 

2 

8 

^ Not done 

20 

. . 

20 

2 

10 




Lobar pneumonia 

12S* 

80 

100 

33* 

33 

28 

f 2 

7 

Bronchopneumonia , 

32 

20 

30 

17 

77 

2 

1 

50 


^ Including C cases with at>T)ical consolidation in other parts of tho^lung. 


Table 7.— Extent of PuLMONAnv iNt'OLVEHENT. 

Treated without serum. Serum treated. 


Lung involvement. 

Recovered, 

Died. 

Recovered. 

Died. 

Lobar pneumonia: 





1 lobe . . . . 

.... 43 

13 

22 


2 lobes, unihateral . 

. . . . 34 

7 



2 lobes, bilateral 

. . . . 4 

3 

3 


3 lobes, unilateral . 

.... 5 

4 

1 

1 

3 lobes, bilateral 

. . . . 1 

2* 


1 

4 or 5 lobes . 


4* 



Bronchopneumonia : 





Mostly unilateral . 

. . . . 5 

5 

- • 

1 

Bilateral 

.... 8 . 

12 

1 



* The.'jC cases all had atypical consolidation in part of the involved lung. 


Diagnosiic Symyfoms (Table S). The sym])toms of pneumonia 
due to the Ih-pe VII pneumococcus were similar to those due to 
other types. ‘ The characteristic symptoms wore, elicited more 
rcgularlv in the cases with t>'pical lobar pneumonia than in those 
with bronchopneumonia. In the tabic is noted the frequency with 
wliicli each of the more important of these syinptoins, whicli are .so 
often helpful in the early diagnosis of pneumonia, were cucoimtereil 
in the present scries of cases. 
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Table 8.— Common Diagnostic Symptoms. 



Lobar pneumonia 
(119 cases with 
reliable history). 
Per cent of cases. 

Bronchopneumonia 
(24 cases with 
reliable history). 
Per cent of cases. 

Onset: Sudden , 

; . . 87 

79 

Gradual 

... 13 

21 

Diagnostic features: 

One or more chills .... 

... 75 

67 

Pleuritic pain 

. . . 96 

79 

Bloody or “rusty’ ' sputum 

... 64: 

38 

Ad 3 

. . . 52 

21 

Only 2 

. . . 31 

46 

Only 1 

... 14 

25 

None 

... 3 

8 


Day of lysis, 
crisis or death. 

Table 9. — Duration of Acute Illness. 

Cases treated without serum. Serum treated 

cases. 

Recovered. 

Died. 

Recovered. 

Died. 

2 . . . 

. . 1 

1 

2 


3 . . . 

. . 4 

1 

2 


4 . . . 

. . 3 

1 

5 


5 . . . 

. . 4 

4 

8 


6 . . . 

. . 6 

4 

5 


7 . . . 

. . 13 

6 

1 


8 . . . 

. . 18 

3 

3 

1 

9 . . . 

. . 11 

3 

1 


• 10 . . . 

. . 8 

1 



11 . . . 

. . 3 



1 

12 . . . 

. . 5 

1 



13 . . . 

. . • • 

, , 


1 

14 . . . 

. ... . ■ 

4 



15-21 . . 

. . 1 

4 



21+ . . 

. . 2 

7 



Not known . 

. . 1 

10 



Total 

. . 80 

50 

27 

3 


Table 10. — Complications of Pneumonia (160 Cases). 

Number of cases. . 


Complication. 



Recovered. 

Died. 

Autopsied. 

Empyema 

3 

6 

6 

Pericarditis 

. . . 

5 

5 

Meningitis 


3 

3 

Endocarditis 


3 

2 

Otitis media and mastoiditis . 

1 

1 

1 

Subcutaneous abscess . 
Pulmonary abscess 

. 1 

1 

1 

Phlebitis (saphenous) . 
Pulmonary infarct .... 

* i 

1 

1 

Acute tracheobronchitis 

! ? 

15 

15 

Sterile pleural effusion 

4 

8 

8 

Jaundice 

. 3 

1 

1 

Massive atelectasis 

. 3 

2 

2 

Eocal liver necrosis 

0 

1 

1 


Duration of Acute Illness (Table 9). In about two-thirds of the 
recovered non-serum treated cases, crisis or lysis took place between 
the seventh and tlie ninth day after the onset of the pneumonia. 
Onlj’' 22% of these cases had crisis or lysis before tlie end of the sixth 
day. Among the serum treated cases, on the other hand, crisis or 
lysis occurred on or before the si3h:h day in 84% of those who re- 
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covered. In the fatal cases, death occurred most commonly be- 
t^men the fifth and ninth days, but a large number of cases died 
after an illness of 2 weeks or more. Death occurring before the fifth 
day was uncommon. 

Complicaizons (Table 10). Focal purulent complications were 
•relatively infrequent and were often first discovered at autopsv. 
One case of “pleural eosinophilia,"" reported elsewhere,^® is included 
among the recovered cases of sterile pleural efi'usion. 

Discussion. It has been shov-n that, for the most part, the Tj-pe 
VII pneumococcus is associated with acute pneumonia. It may, 
however, give rise to focal infections without preceding pneumonia. 
Also, in a small percentage of the cases from which this organism was 
cultured, there was a simple infection of the upper respiratory tract 
or bronchitis without pneumonia. VTether this organism is etio- 
logically related to these infections as a primary or secondary in- 
vader, or whether it merely multiplies so that it can be isolated in 
cultures during infections vdth other living agents, cannot be de- 
termined from the data at hand. 

About one-fifth of the cases of Pneumococcus Type YII pneu- 
monia were found to be bronchopneumonias with “atypical” pul- 
monarj^ lesions and frequently with less tjqiical symptoms than in 
the cases with classical lobar pneumonias. To be sure, many of these 
“atypical” cases were secondary to other serious illness, and the 
death rate was accordingly high; one-half, however, were apparently 
“primary” pneumonias, except for antecedent simple infections of 
the upper respiratory tract, and were associated with a similar death 
rate to that found in the cases of lobar pneumonia due to this type. 

There are no data aA’ailable, as yet, with respect to the benefit 
that may be derived from specific serum therapy in cases of at}q)ical 
pneumonia. It is essential, however, as specific serums for the newer 
types become available, to bear in mind tlie possibility that some 
primary pneumococcus pneumonias may have atypical sj’mptoms 
and pulmonary lesions. This has been found to be true for cases of 
this type and also for Tj'pe V cases.® It thus becomes important to 
“type” all early cases of acute pulmonary infection, instead of re- 
serving this procedure for only those cases presenting the classical 
sj’mptoms of tj’pical lobar pneumonia. Limitation of typing to 
such cases was justifiable where useful specific serums were limited 
to tlie Tj'pe I and Tj’pe II pneumonias which are almost always 
t}T)ical lobar pneumonias.®’®^ 

In the present paper, the question of the efficacj’ of spcciiic 
serum therapj' was touched upon onlj' in the tables dealing vitli 
death rates and duration of illness. These data, alone, although 
based on only a small number of treated cases, suggest that specific 
treatment mav be useful in reducing the death rate and in curtailing 
the course of'the acute illness in cases of pneumonia due to tins 
tj'pe. Scrum therapy, in these cases, will be considered in more 
detail in the paper which follows.’ 
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Summary. The salient clinical and bacteriological findings in 
195 cases in which the Type VII pneumococcus was cultured have 
been presented. In particular, tke findings in 160 cases of pneumonia 
associated with the Type VII pneumococcus were presented. These 
included 30 cases of bronchopneumonia. In the cases treated with 
specific serum, 30 in number, all but 2 of which were cases of typical 
lobar pneumonia, the death rate was appreciably lower than in the 
cases not treated with serum, and the duration of the acute illness 
was apparently curtailed. 
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The preceding paper'^ presents the more important clinical and 
bacteriological findings in 160 cases of Pneumococcus T.^'pe VII 
pneumonia, including 30 cases in which specific serum therapy was 

* This study was aided, in part, by a grant given in honor of Francis Weld Peabody 
by the Ella Sachs Plotz Foundation. 
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used. The data indicated that in this smali group of serum-treated 
cases the death rate w^as lower and the acute disease was shorter 
than in comparable cases treated without serum. The present paper 
is concerned more particularly wnth the clinical course and the 
serological features of the 30 serum treated cases. 

_ Patients, Materials and Methods. In general, the criteria used in choos- 
ing cases for specific treatment with Type VII antibody, the bacteriological 
and serological methods, the therapeutic senim, and the method of its ad- 
. ministration were similar to those employed in the study of specific therapy 
m Type V pneumonia.® The Type VII antibody was available at different 
times between February, 1934, and June, 1936. It was prepared, con- 
centrated, and supplied by, the Lederle Laboratories, Inc. Different lots 
varied in potency from 4000 to 6000 units per cc., the unit being defined as 
the equivalent of 1/300 cc, of a standard serum, LI, The earlier lots were 
pol3'valent, containing antibodies in comparatively low titer for Tj^pes 
IV, V, and VIII, and the later lots bivalent, with only Tj^pe V antibodies in 
addition to those for the Type VII pneumococcus. In 23 of the cases, treat- 
ment with serum was begun vdthin 96 hours of the onset, in 4 (Cases 5, 9, 
22, and 28) the first dose was given early in the fifth day and in the 3 re- 
maining cases it was first given on or after the sixth da 3 ^ During the first 2 
seasons, the total initial dose was usually about 200,000 units given in 3 
injections within a period of 4 hours. This was reduced during the last 
season to between 60,000 and 100,000 units, as in the Type V cases.* Addi- 
tional doses were given, when available, for bacteremia and when the 
clinical response to the initial dose was not entirely satisfactory. The 
Type VII pneumococcus used in the serological tests was one of the original 
Cooper strains. This was kept at maximum \drulence b 3 " daily mouse 
passage throughout this stud 3 r. 

Clmical RemiUs. Death rates among the serum-treated cases were 
lower than among the cases treated without serum when compared 
in different seasons, according to age, sex, and the presence or ab- 
sence of bacteremia and wdth respect to the extent of the pulmonary 
lesion. These comparisons are shown in Tables 4, 0, and 7, respec- 


EXPLANATION OF THE CHAHTS. 

Typical lobar pneumonia was present in almost every instance. The Jobes involved 
when treatment was begun are indicated in the upper left corner. RLE = right 
lower lobe; RUL ~ right upper lobe; LLL = left lower lobe, etc. The cases in which 
the pulmonary consolidation was ^‘atypical” are designated as bronchopneumonia. 

The ago of the patient is given in the upper right hand comer between the initials 
and sex designation and the hospital number. 

Type VH pneumococci were obtained from the sputum, usually on more than one 
occasion, in evcr>' case of Tjtc VII pneumonia. These results are not ?hoivn in the 
charts unless especially indicated. 

Blood cultures: 0 « sterile; -b == positive for Type ^ II pneumococci. 

Agglutinins: 1:2, i:4, etc. « the highest dilution of scrum in which noccular 
agglutination of Type V pneumococci rvas observed, d- or ^ = moderate or slight 
clumping of Type V pneumococci seen microscopically m a scrum in which nggiu- 
tiuins could not be demonstrated macroscopically. _ , , , . 

Protection; 0, 10^ 10^ etc. =aho largest number of fatal doses of pneumococci 
against which mice were protected by 0.2 cc. of senun. 

PN « pneumococcus; the t>^>c is designated by Roman numerals. 
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tively of the previous paper J Although the reduction in the death 
rate was striking, it can not be considered as conclusive evidence of 
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the eflScicacy of specific antibody because of the small number of 
cases and the possible objections to the selection of cases for treat- 
ment. 
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Effect of Serum on the Acute Disease. It was our purpose here, as 
in the studies on therapy in pneumococcus pneumonia of other 



Case 3. 



Cask 4 , 


types to observe tlie effect of serum therapy on the cour.''C of 
tile disease in each patient. The uniformity witii which rapif 
clinical improvement could be correlated with tlie administration of 
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serum would then help not only to evaluate the efficacy of this agent, 
but also, possibly, to define the limits of its usefulness. Accordingly, 
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Case 6» 


we shall note, first, the effect of the specific antibody on the course 
of the disease in general and then, more particularly, the cases 
which may be considered therapeutic failures, namely, the fatal 
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cases and those in whicii recovery occurred apparently -n-ithout 
relation to the antibody administration. 

The influence of specific serum therapy on the acute disease is 
best reflected in the accompanying charts which show, for each case, 
the relationship between tire antibody administration and the fever 
and pulse rate. The total duration of sj^mptoms referable to the 
pneumonia, that is, to the time of crisis, lysis, or death, was noted in 
Table 9 of the previous paper’' for both the serum treated cases and 
for those not receiving serum. The average duration of illness at 
the time of the first injection of serum was 76 hours, judging from 
the time of the initial chill or pleuritic pain. Of the 27 patients who 
recovered IS were free of fever, elevated pulse rate, dyspnea, and 
prostration within 24 hours after serum treatment was begun. The 
fatal cases and those in whom fever and symptoms persisted longer 
than 24 hours after beginning serum treatment may be considered 
briefly. 

Fatal Cases. In Case 8, the illness began witli an acute otitis 
media, and incision of the tjunpanic membrane for drainage was 
done 2 weeks before admission to the hospital. This operation gave 
only partial relief. Four days before entry, the patient experienced 
chills, fever, and pain in the right chest. At tlie time of admission 
there was clinical and Roentgen ray evidence of mastoiditis and also 
of pneumonia of the right lower lobe. Simple mastoidectomy was 
performed under nitrous-oxide and oxygen anesthesia, supple- 
mented by ether. The jugular sinus appeared to be normal at tlie 
time of operation. The condition of the patient became worse, 
the pneumonia extended to the right middle and left lower lobes, 
and the blood culture, taken several hours after the operation, was 
positive for Type 'STI pneumococcus. Treatment with specific 
antibod 5 '' was undertaken when the result of tin’s culture became 
known, namel)^ on the tentli day of the pneumonia. The patient, 
at this time, was failing rapidly. A total of 480,000 imits were in- 
jected within 6 hours without untoward reactions. There was no 
improvement in the patienFs condition and she died 10 hours after 
the last injection. A lumbar puncture done for syraptf)m.s of 
meningitis before serum treatment was begun yielded normal spinal 
fluid. In Case 24, .no improvement followed treatment with a total 
of 260,000 units given over a period of 55 hours. Type XXI pneu- 
mococci and beta hemolytic streptococci were rcco\-ered from the 
sputum on the day before death. Cultures made from the lungs at 
autopsy, 18 hours after death, jueldcd Type pneumococci, 
hemolytic streptococcus, and Staphylococcus and Streptococcus 
viridans, but Type XXI pneumococci could not be isolated. The 
history in Case 29 was not reliable due to the presence of active de- 
litium tremens and some language difficulties. As far as could be 
ascertained, the acute illness was of 6 days’ duration at the bmc of 
admission. Specific serum was given promptly after lype vji 
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pneumococcus was obtained from the sputum, but no improvement 
in the patient’s condition followed. Blood cultures taken before 
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Case 7. 



Case 8. 


serum therapy remained sterile, but one taken 3 days later and 
another taken at autopsy yielded an organism having most of the 
characteristics of Streptococcus viridans. Autopsy revealed a fibre- 



















bb FINLAND, TILGmLCC, *KUEGSEGGP:R, DOWhUiG: 

caseous tuberculosis of both lungs. Tubercle bacilli were demon- 
strated in a smear of the exudate from one of the lungs. Other 
details in these cases are noted in the charts. 



Case 9. 



Cale 10. 


Ca.sc.'i in Which Crisis Occurred More Than 24 Hours After Scrum 
Treatment. In 3 of these cases, infection with organism.s other than 
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the Type VII pneumococcus may have been responsible for the con- 
tinued fever and symptoms. Type IX and Type IV pneumococci 
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Case 12. 


were isolated from the sputum in Cases 22 and 23, respectively, in 
addition to the Type VII pneumococcus. Hemophilus influenzas 
was also cultured in these 2 cases. The Type VII pneumococcus 
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pneumonia occurred in the course of active pulmonary tuberculosis 
in Case 28, and tubercle bacilli were identified in the" sputum from 
this case after the sjTnptoms of pneumonia subsided. In Case 0, 
a recurrence of^ fever after serum therapy was followed by the 
appearance of signs of bronchopneumonia in the lung opposite to 
the site of the original and typical lobar pneumonia. A second 
sputum “typed” in the usual manner showed that the Type VII 
pneumococci were still present but adequate search for other organ- 
isms was not made.- Case 10 was that of a woman whose pneu- 
monia began on the day before admission and who, soon after entry, 
was delivered of a living premature baby. Treatment on the nek 
day with 240,000 imits of antibody was follovv'ed by an apparent 
crisis with sterilization of the bloo(^ stream within 12 hours. There 
vv'as a recurrence of fev'er for 2 days, without symptoms referable to 
pneumonia. This fev^er was considered to be incident to the puer- 
perium. In Case 12, the lesion, bad extended contralaterally at the 
time that serum was first administered. The patient was much im- 
proved following treatment, but low-grade fever persisted for 3 days. 
In Cases 18 and 26, the blood culture taken before the institution of 
serum therapy was positive for Pneumococcus Type VII, the former 
showing 57 colonies per cc. of blood in agar pour plates. A dose of 
100,000 units in the former and 80,000 units in the latter was fol- 
lowed by marked improvement but was apparently’ not quite ade- 
quate. Further improvement followed the injection of additional 
amounts of antibody, 120,000 units in the former and 60,000 units in 
the latter case. In Case 3, the syunptoms were only slightly iin- 
prov’ed by serum therapy. In this case, Tv'pe ATI pneumococci 
were obtained from 2 samples of sputum e.xamined in the routine 
manner. 

Effect of Serum Treatment Begun After the Fourth Day. Two of the 
4 patients to whom serum was first e.xhibited early in the fifth day 
had a delayed response associated with mixed infections and have 
been mentioned above (Cases 22 and 28). The other 2 were free 
of symptoms on the day after serum treatment, e.xcept for a sliglit 
rise in temperature for 3 to 6 hours (Cases 5 and 9). Of the 3 pa- 
tients treated on the sixth day or later, 2 died (Cases 8 and 29) and 
the third (Case 26) had bacteremia and a delayed recovery. 

Bacteremic Cases. Blood cultures made before the first injection 
of serum were positive in 5 patients, 1 of whom died (Case 8). In 
the 4 patients who rceovered, the blood was rapidly sterilized fol- 
lowing serum therapy. In 3 cases, however , coinplete relief of the 
acute symptoms of pneumonia was delayed until after additional 
amounts of antibody had been given. 

Complications, h^o purulent complications of the pneiiinoiini 
were encountered. One patient. Case 16, developed a sterile pleura 
effusion during the second week of convale.«ccnce,^ and another 
patient. Case 4, had an acute tonsillitis with hemolytic streptococci 
in the pharyngeal cultures during the third week. 
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Serum reactions were relatively uncommon. Only 2 patients ex- 
perienced chills after any of the injections: 1, Case 14, after the 
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Case 14. 


initial injection of 30,000 units contained in o cc. and the other. 
Case 2, after the third injection consisting of 100,000 units contained 
in 20 cc. of the concentrated antibody. One patient, Case 23, who 
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had received therapeutic diphtheria antitoxin 15 years previously, 
had mild urticaria following the first injection and was promptly 



Case 15 . 



Cask 10. 


relieved bv a small subcutaneous injection of adrenalin. Another 
patient, who had long sufiered from chronic bronchitis, o.xpencnccd 
slight substcrnal oppression and wheezing after the second injection 
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and was also promptly relieved by an injection of adrenalin. Serum 
sickness occurred in 7 jpatients (see charts) and was mild in every 
instance. 
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Case IS. 

In brief, therefore, it may be said that with the exception of I, 
or possibly 2 cases, the failure to demonstrate a clinical crisis in 
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direct response to treatment with specific serum could be accounted 
for by the same factors which interfere with the complete thera- 
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Case 20 . 


peiitic eificacv of specific antibody in cases of Pneumococcus Typo I 
pneumonia.”-''*' These factors include chiefiy: 1, "mixed infections 
2 , delayed treatment, 3, inadequate dosage, particularly in tlie 
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presence of bacteremia and extensive lesions, and 4, the presence of 
complications. Treatment on the fifth day, in the absence of the 
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Case 21. 



Case 22. 


other factors noted, was apparently efficacious, but when begun on 
the sixth day or later, it was not successful. 
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Eesidts of Serolo^cal Tests. Tests for TjT^e VII pneumococcus 
agglutinins were made on the sera of all patients before the first 
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Case 21. 

dose of therapeutic scnuu was given and, except in Case S, fnrtlier 
tests were made after treatment. Tests for the Iioino bgous type 
mouse protective antibody were also carried out on the sera « >- 
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tained before and after specific therapy in all but 6 of the cases. 
The results of all these tests are shovui in the charts. 




Case 26 . 


Agglutinins for Type VII pneumococci could not be demon- 
strated in any of the bloods taken before specific treatment, except 
in Case 29. Two different specimens from this patient, one taken at 
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the time of admission and another taken before the first injection 
of therapeutic serum a few hours later, each showed floccular agglu- 
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Case 2S. 


tination in 1 to 8 dilution of the serum. Every specimen of blood 
taken after specific therapy showed Type \H agglutinins in 1 to -1 
or greater dilution of serum* 
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In each of the 3 patients who had another pneumococcus type in 
the sputum in addition to the Type VII tests for agglutinins were 
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Case 30. 


carried out with both types. Agglutinins were not demonstrated in 
tlie earlier specimens of serum from any of these patients. In Case 
22, agglutinins for Ti^’pe I'X pneumococcus in 1 to 2 and 1 to 4 
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dilution were demonstrated in the later sera; in Case 23, agglutinins 
for Type R' could not be demonstrated in any of the sera tested and 
m Case _24, a high titer of agglutinins for Type XXI developed and 
was maintained. To what extent the antibodies contained in the 
therapeutic serum ^ contributed to the positive results with the 
Types IX and XXI pneumococci is not certain. However, tests 
with the same antigens made on the sera of several other patients 
after treatment with the same or similar therapeutic antisera gave 
essentially negative results. 

3Ioiise 'protective antibodies for Type YII pneumococcus were 
present in the patients’ serum before treatment in all but G of the 24 
cases in which tests were made. In 10 of tliese cases, the titers were 
comparable to those of the homologous tj^ie antibody attained dur- 
ing convalescence from pneumonia due to Types I, H, III, Y, and 
VIII4,6a.b patients treated without specific serum (protection against 
50,000 or more fatal doses per cc. of serum). In the remaining 8 
patients, lower titers were encountered (50 to 5000 fatal doses per 
cc. of serum) before treatment. The sera obtained after specific 
therapy all showed uniformly high titers of protection for the 
homologous type pneumococcus which were usually maintained at 
about the same level. In some cases, the titers were higher than 
those observed with any other tj^ie of pneumococcus of similar 
virulence for mice, several of the sera, in 0.2 ce. amounts, protecting 
mice against 0.1 cc. of culture, or the equi\’alent of 100,000,000 
fatal doses. Protection tests for tjq)es other than Type VII were not 
done. 

In view of the fact that it is unusual to demonstrate homologous type- 
specific antibodies b}>' agglutination or by passive protection in mice during 
the first few days of illness in non-serum treated cases of, pneumococcus 
pneumonia of other types, most of the positive tests in sera obtained 
before therap3^ were repeated— with identical results. Control tests for the 
virulence of the cultures were always performed at tlie end of eacli protec- 
tion ex'periment during wliich from 3 to 15 sera were tested and which always 
required less than 30 minutes from the time the culture dilutions were made. 
One or both of 2 control mice injected with 0.000,000,001 cc. of cult\ire 
almost invariably died within 72 hours. Tiiis amount of culture was con- 
sidered to contain 1 lethal dose. Mice injected with greater amounts of 
culture inwariably succumbed witliin the same interval. Blood agar plates 
containing 0.000,000,1 cc. of culture juelded 70 to 130 colonies in vanous 
tests. 

Control tests in patients with pneumococcus Type VII pneumonia 
treated without serum and in non-pneumonic hospital patients 
have been previously reported.” Althougli tlie number of observa- 
tions made early in tlie course of the disease were few, the occurrcnie 
of homologous mouse-protective antibody and, occa.«ionaJly, also 
agglutinins, before the time of crisis was noted. I hoe aijtibodies 
were also demonstrated in some fatal cases and. in certain in.stnjiecs, 
in tlic same blood from which the homologous type pneumococcus 
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was cultured. Of 26 non~pneumonic subjects, 19 were shown to 
have Type VII protective antibody for 100 or more fatal doses in 
0.2 cc. of serum. In 6 of these, the serum protected against 100,000 
fatal doses. ' Additional observations in 9 cases of pneumonia and 
in 6 non-pneumonic subjects are shown in Table 1. All of the previ- 
ous findings are here corroborated. 


Table 1. — Pneumococcus Type VII Antibodies in Non-serum Treated Cases 
OP Pneumonia Due to This Type and in Normal Adults. (See 

ALSO (11) • 




Termination. 
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0 1 
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Normal Subject 
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10' 

C. M. 

25 



Normal Subject 

1 

0 1 
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10' 


* Upper respiratory infection without pneumonia, Type XXIV in sputum also. 
No agglutinins for Type XIXIV in serum on 10th day. A = autopsy. 


Discussion. No final conclusions can be drawn with regard to 
the efficacy of a therapeutic agent in pneumonia without adequate 
consideration of all of the factors entering into the outcome in this 
disease. The proper evaluation of specific therapy for pneumonia 
due to the less common types of pneumococci would necessarily 
require observations over many years in a large number of suitable 
clinics. The clinical response to specific therapy in consecutive 
cases, when considered in the light of the data accumulated in similar 
groups of cases treated without the specific agent, offers a satis- 
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factory basis for tentative conclusions. The clinical results noted 
in tbe present series of cases, small though it be, strongly suggest 
that concentrated specific antibody, as here employed, has a favor- 
able effect on the course of Pneumococcus Tj’pe VII pneumonia. 
Together with the results already reported by Bullowa,'-"-'' they 
suggest further that its use in adequate amounts early in the dis- 
ease results in a reduction in death rate among cases of pneumonia 
due to this type. 

The results of the immunological tests are of interest chiefly 
because they differ from the findings in cases of pneumonia due to 
the more common tj’pes of pneumococci, in which protective proper- 
ties do not appear until about the time of recovery. When con- 
sidered together with the finding of pneumococcidal properties for 
the. homologous type early in the disease in the blood of patients 
with Tjqie I pneumonia,®’'** they offer further basis for speculation 
\vith regard to the interrelationship of various immunological reac- 
tions and the significance of each, in turn, for resistance to or re- 
covery from pneumococcus infections. It may be significant that, 
with' the Type VII pneumococcus, as with most of the other specific 
types investigated, antibodies demonstrable by the agglutination 
test are not found in normal indi\dduals nor in the first few days of 
pneumonia due to this type. A balance of the antibody is readily 
established, however, by the administration of adequate amounts 
of the specific antibody. 

With regard to dosage, the experience in the later cases of this 
series in which, owing to the limited supply, smaller amounts were 
used, would indicate that doses of 80,000 to 100,000 are adequate 
for most uncomplicated cases if the blood is sterile before treatment. 
Twice that amount is probably required in cases with bacteremia 
and, possibly, also in those whose pulmonary lesion has extended 
before treatment. More experience is necessary with cases of vary- 
ing severity and in various types of patients before the dose can be 
more adequatelj^ defined. 

Summary and Conclusions. In a series of 30 cases of Pneumococcus 
Type VII pneumonia, rapid and permanent clinical improvement 
followed treatment with concentrated tjq)e-specific antibod.\' with 
great regularity, except under certain well-defined conditions. 

Immunological studies in these cases showed tliat a sufficient 
balance of homologous antibodies '(agglutinins and mouse protec- 
tion) can be established and maintained in the blood of patients with 
T\q)e VII pneumonia by adequate treatment with concentrated 
type-specific antibody solutions. 

Alouse protective antibody for the homologous 
mococcus was demonstrated in relatively high titers during the acute 
disease and before serum treatment in a large proportion of eases of 
Type VII pneumonia. This antibody was also found m the st:nmi 
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of most of tlie normal adults thus far tested. T}^e-specific agglu- 
tinins were not demonstrated under these conditions. 


The immunological studies were carried out with the technical assistance of Mildred 
W. Barnes. 
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AGENESIS OF THE LUNG. 

A Review of the Literature and Report ot- a Case.* 

By SaiMUEl Hurwitz, M.D,, 

ASSISTANT VISITING PHYSICIAN, 

AND 

H. Brodie Stephens, M.D., 

INSTRUCTOR IN SURGERY, UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL, 

SAN FRANCISCO, CALIF. 

(From the Departments of Surgery (Division of Thoracic Surgery) and Pediatrics 
University of California Medical School.) 

Failure of development of a lung is an exceeding!}^ rare occur- 
rence. Only 34 authentic cases of agenesis of the lung are ade- 
quately recorded in the literature (Table 1). A description of the 
following case then seems warranted. 

Case Report. C. H., a wliite female infant, aged 7 weeks, was admitted 
to the University of California Hospital because of stertorous breathing 
since birth. There was no cyanosis or dyspnea but the respirations were 
“noisy.” Roentgenograms taken by the family physician were interpreted 
as showing “massive atelectasis of the left lung.” Carbogen inhalations, 
however, did not alter the condition. Examination showed a well nourished 
infant breathing noisily, particularly on inspiration, but vdthout respiratory 
distress. The left side of the chest did not move so freely as the rigiit. The 
heart was displaced to the left and the apical impulse was very forceful. 
There was definite flatness over the whole left side of the thorax. Sup- 
pressed bronchial breath sounds were audible over tliis area._ Othervise, 
except for a partial^ bifid uvula, there were no unusual ph 3 *sical findings. 
Wassennann and tuberculin tests were negative. The blood count showed 
a hemoglobin of S5% (Sahli); 3,400,000 red blood cells and 12,650 white 

* Supported by the J. J. and Nettie Mack Foundation, 
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Table 1. Recorded Cases of Coxgexital vVbsexce of the Luxe 


Author. 


Case. 


! Ab- 
( 8ont 
1 lung. 


I'i'ndinKS. 


1. Haberlein 

(Akad. zu Wien., 1, 
271, 1787) 

2. Hein 

(Wchnschr, f. d. pes, 

Heilk., p. 536 1837) 


3. Alascbka .... 
(Allg. Wien. med. Ztg., 
p. 78, 1862) 


4. Gruber, W. 

(Oesterr. Ztsclir. f. 

prak. Heilk., 16, 7, 
1870) 

5. Herrero, F. . . . 

(Corresp. Med., 9, 372, 

1874) 

6. Stein 

(Fiirst, Gerhardt’s 

Handb. d. Kinder- 
kr., 3, 553, 1878) 

7. Haberlein 

(Rcv'. mens. d. mal. de 
I’cnfance, 2, 554, 

1SS4) 

8. Theremin . 

(Rcv. mens d, raal. do 

I’enfance, 2, 554 

1884) 


9. Theremin .... 
(Rev', mens. d. mal. de 
I’enfance, 2, 554, 

ISSl) 

10. GrQber . . . 

(Virchow's Arch., 102, 
11, 1SS5) 


11. Bell 

(Anat. and Physiol, of 

Human Body, 5th 
ed., p. 41G) 

12. Bell 

(Ibid.) 

13. Miller ..... 
(Trudi Obshtsh. dictsk. 

Vrach.. 3, 32. 1804- 
95) 

14. Miller .... 

(Ibid.) 

15. Miller 

(Ibid.) 

16. Tichoniiroff . . . ; 

(internat. Monatschr. j 

f. Anat.u. Phys., 12, j 
24. 1S05) I 

17. Hanson, R. . ■ . | 

(J. Am. Med. Asan., ’ 

37. 70L1901) : 

i 

I 

IS. Findlavson * • , • j 

(Proc. Annt. Soc. , 
Cirt*:it Britain am! j 
Irel.ind, vol. 38..’ 
1001 - 02 ) 1 


Soldier, 20 years 

Male, 6 weeks— cyan 
osis 


Child, miscarried at 
7 months; lived 2 
hours 


Female, still-born 

Male, 65 years 
Infant, 6 weeks 

Soldier, 24 years 

Female, 11 days 

Female, 127 clays 

Female fetus 

Young male 


Left i No left pulmonary vessels or bronchus. 
Left thorax filled with watery fluid. 
. Right lung normal. 

Right I Right pulmonary vessels absent. Rudi- 
' riicntary right bronchus. Defect in 
the ventricular septum. Patent 
foramen, ovale. Pulmonary' arterj’ 
closed at the base of the heart; left 
lung supplied by the ductus arteri- 
osus. ^ 

Heart in right side of thorax. Bron- 
chus represented by pea-sized e.ac. 
Right pulraon.’iry vesseb absent, 
left lung not lobed. Esophagus emled 
blind at midpoint. Atresia ani. 

No right pulmonary vessels or bron- 
chus. Left lung unilobar with only 
one pulmonary vein. 

Undivided trachea^ continuous with 
right bronchus. Right lung enlarged. 

Pulmonary vessels completely absent. 
Rudimentary rig! it bronchus. 


Right 

Right 

Left 

Right 

Right 

I.eft 

Left 

Left 

Left 


Male, 24 years. Res- j Right 
piratory difficuU^* 
since birth j 

Male, 4 weeks | . . « . 

i 

I 

Male, 6 w?eks .... 

Female, 2 days { , . . . 

Female, 2 1 years; died | Left 
of pneumonia 1 

j 

Female, full term; ^ laift 
lived 15 minutt-s » 


Infant. T/ivH a few Right 
hour? after birth | 


No riglit brouclius. Pulmonary arf cry 
entered undivided into the left lung. 
Right hydroUiorax, Left lung en- 
larged with two bronchi entering it. 

Trachea continuous with right bron- 
chus. Small cartilaginous nodule at 
the site of the left bronchu.s. Right 
lung unilobar. No pulmonary veins 
entered loft auricle; united to form a 
largo vessel that commuuicatcd with 
a distended vena azygos. 

Trachea continuous with the right 
bronchus. Left pulmonary vessels 


lung not lobed. The pulmonary 
artery divided into a right branch 
and the ducUis arteriosus. One v'oin 
emptied into the left auricle. 

Left hydrothorax. 


Both bronchi entered the left lung. No 
riglit pulmonarj* vc-^sels. 

Pea-sized left lung attached to a thin 
bronchus. Ihicumoiiin of right hmg. 

Left lung cherry sire attachwl to a 
tiarrow bronclius. 

Left lung 2 cm, in dbmefer att.ncljrd 
to a narrow bronchus. 

No left brorwliu**. Trachea ibvi<!cd 
into three bronchi l>cforc entering 
the riglit lung. 

Bronehus inch long. IR'art on th“ 
right stele' Right lung fmalh-r than 
riornml. Piaphnicm on tl.** 

b'ft ride vith jiortion of the 

small intc<*tine and part of the co.on 
in tlic left pleural cavity 
TrartU'a emHl in the h4i brom-hu*. 
Pulmornry undevrl.ije.u 

Left lung bj-iM-rirophnd. 
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Table 1. — Recorded Cases of Congenital Absence of the Lung. — (Cojitinucd.) 


Author. 


Finclinge. 


19. Gross, W. . . . 

(Ziegler’s Beitr. z. 
path. Auat,, 37, 487, 
1905) 


20. Ellis, A. G. . . - 

. (Am. J. Med. Sci., 154, 
33, 1917) 

21. Tcbbutt, A. H. . 
(Med. J. Australia, 2, 

430, 1918) 


22. Jarisch .... 
(Wien. klin. Wcbn- 
schr., 32, 736, 1919) 


23. Levy, C. S. 

(Am. J. Med. Sci., 159, 
237, 1920) 

24. Muhanied, K, S. N. . 
(Indian Med. Gaz., 58, 

262, 1923) 


25. Dannheiscr, F, 

(Beitr. z5. path. Anat., 
76, 87, 1926) 


Male, 5 months, 23 
days. 


Male, 8 years 


Male, 12 years 


Soldier, 29 years. 
Dyspnea and cyano- 
sis. Left side of 
chest flattened. 
Needled as an em- 
pyema ; blood ob- 
tained 

Male, 49 years. Tho- 
rax asymmetrical 

Female, 19 shears. 
Death from fall into 
a well 


i Male, 34 years. Died 
1 of a skull fracture 


26. Hecrup, L. 
(Hospital, 
1927) 


Blind left bronchus. Left pulmonary 

^vessels absent. Right lung enlarged; 
no lobulation. Other lesions included 
left^sided hypoplasia of face, der- 
moid of left eye, anomalous right 
renal artery and atresia ani. 

Absent pulmonary vessels. Riglit lung 
enlarged with five lobes. Hydro- 
pericardium and vegetations on the 
mitral valve. 

Heart in left thorax. Pulmonary artery 
divided into two branches before 
entering the right lung. Pericardial 
adhesions. Endocarditis of tlie mitral 
and aortic valves. 

No pleura. Left bronchus present as a 
short stump. Mediastinum displaced 
to the left with the heart against the 
left chest wall. Slight hemorrhagic 
pericardial fluid. Enlarged, imper- 
fectly fissured right lung showing 
bronchopneumonia. 

No left bronchus or pulmonary vessels. 
Right lung enlarged; lobular pneu- 
monia. Also had lues. 

Thickened upper left pleura. Trachea 
undivided entered the right lung. 
Right lung enlarged. Heart displaced 
to the left; pericardium full of blood. 
Two thymus glands, one in the left 
pleural ca\ity. Ruptured spleen and 
liver with the peritoneal cavity full 
of blood. 

Left, above and behind the arch of the 
aorta, was some hemorrhagic adipose 
tissue. The enlarged right lung 
reached into the left pleural cavity 
and was not fissured. No septum 
membranaceum along whole trachea. 
The latter had 26 cartilage rings and 
divided into two branches, both 
entering the right lung. Heart dis- 
placed to the left; ductus Botalli 
obliterated. Meckel’s diverticulum 
and anomalous kidney vessels. 

Left half of thorax filled by the large 
heart, pericardium, great vessels and 
some adipose tissue. The right lung 
was hypertrophic and emphysema- 
tous, and extended over to the left 
midela\dcular line cov'cring the 
medial portion of the heart. The 
latter was displaced to the left. 


27. Gilkey, H. M. , . . 

(J. Mississippi Med. 
Assn., 25, 296, 1928) 


28. Wclsch, K. . . . 

(Frankf. Ztsehr. f. 
Path., 36, 192, 1928) 


Female, 72 years Left Left half of thorax filled by the large 
Died of cerebral heart, pericardium, great vessels and 

hemorrliage. Em- some adipose tissue. The right lung 

physematous chest. was hypertrophic and emphysema- 

Left side dull, bron- tous, and extended over to the left 

cial breathing, occa- midela\dcular line covering the 

sional sonorous rAles, medial portion of the heart. The 

accentuated heart latter was displaced to the left, 

sounds on this side. 

Visible cardiac pul- 
sations to the left of 
the sternal border. 

Diagnosed as left 

pleuropneumonia. . , ^ 

Male, 6 montlis. Di- Right Congenital absence of riglit radius, 
agnosedbeforedeath. Mediastinum and trachea displaced 

Respiratory distress to the right, 

and absent breath 
sounds on the right 

Male,’ 5S vears. Died Right Absent pulmonary vessels and vagus 
after motor accident nerve Heart and mediastinum dis- 

placed to the right. Sliglit cardiac 
hypertrophy, llj’pcrtrophv of left 
lung; hypostatic pneumonia. In- 
creased tracheal cartilage rings. At 
the left hilum two branches of the 
trachea were given ofT to the upper 
lobe and one to the lower. Slight 
scoliosis in thoracic region. 


after motor accident I 
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^ Fig. 1, — Roentgenogram showing absence of the normal lung shadow on the left 
side. Note the displacement of the esophagus. The left cardiac border is not 
visible. 



Fig. 3, — High-power magnification of the rudimentary loft lung (Mallory's con- 
nective-tissue stain); .4, broad band of connective tissue; R, atelectatic alvcoH. 






F,o 2.-Drawinps of the thoracic contents showinp the 
observed at ,x,sttnorten: .-1. anterior view; B. postenor v.ew. ^otc tl.e J.jfxr 
tropbied xnonolobar right lung. 
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tained a slightly dilated heart. The ductus arteriosus, foramen ovale and 
intraventricular septum were all occluded. The three main branches of the 
aortic arch came off at their normal positions. A single pulmonary artery 
from the right ventricle passed to the right lung. The venous return from 
this lung emptied into the left auricle. The rudiment of tissue which repre- 
sented the left lung weighed 2| gm. and was attached to the end of a short 
narrow bronchus. It was of a reddish hue and firm in consistency. Only 
one vessel was seen entering the rudimentary left lung, and this appeared 
to be a vein which emptied into the azygos vein on the right side. The right 
lung, consisting of only one lobe, was hypertrophied and extended just 
beyond the midline (Fig. 2). Definite narrowing of the trachea was con- 
firmed. No abnormalities were found in the other organs. 

Microscopically, the sections of the rudimentary left lung showed broad 
bands of connective tissue characteristic of the fetal lung (Fig. 3). A few 
alveoli were noted, the greater portion being atelectatic. The right lung 
showed evidence of an inflammatory reaction. 

Discussion. Although embryologists are not in entire agreement 
as to the developmental anatomy of the respiratory system, the 
prevailing theory^ is as follows: A groovelike evagination arises 
on the ventral side of the esophagus in the embryo 3 mm. in length. 
From the enlarged posterior ends of the groove, twm small lung 
buds grow out.. Later in development, the fundaments of the 
trachea and esophagus become separated by a constriction . inter- 
rupted at the cephalic end of the larynx wLich is distinguishable 
at the end of the fifth week. Muscle fibers and cartilaginous rings 
differentiate from the surrounding mesenchyme at the end of the 
seventh week. In a later metamorphosis of the lung buds, hollow 
evaginations grow out into the envelop of connective tissue, en- 
large, and continue to branch, producing the treelike tubular 
system. On the fine terminal tubules arise small outgrowths which 
constitute the alveoli. 

The etiology of agenesis of the lung is still obscure. The earlier 
theory of Meckel and Fleischman'’ explained the condition on a 
phylogenetic basis, comparing it with that in reptiles. Klebs^ 
thought that the excessive tension of the amnion when the embryo 
rotated to the left prevented the development of the right lung. 
This is wholly inadequate, how'ever, to explain absence of the left 
lung. Eppinger^ believed that enlargement and displacement of 
the thjTOUS w^as responsible for failure of development of the left 
lung in Tichomiroff’s case. Tichomiroff^ believ’’ed that hydrops 
fetalis or some other early intrathoracic disturbance or infection 
was the cause of this defect. The most rational explanation for 
aplasia of the lung, however, ascribes the condition to a develop- 
mental error of endogenous origin, perhaps primary in the pulmon- 
ary vascular system. 

The age distriljution of the recorded cases shows 3 still-births, 

4 patients under 1 week of age, 12 aged 6 months or under 1 under 

5 years, and 14 ranging from 5 to 72 years. Of the 31 cases in which 
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the sex was mentioned, IS were males. Absence of the left lun" 
occurred in 22 of the 34 patients. 

Tliere are usually no symptoms, though dyspnea and cyanosis 
have been recorded m a few instances. Stertorous breathing was the 
outstanding feature in our patient. The general development of 
these patients is good, and the thorax is symmetrical in the majority 
of cases, but slight flattening of the affected side (Dyson=), or 
scoliosis to the affected (TichomirofF) or unaffected side'(Welsch*) 
may occur. Diminished movement on the affected side, as in our 
case, has been noted. The heart and mediastinal structures are 
displaced to the side of the absent lung, and the apical impulse 
maj’- be pronounced. Flatness or dulness over the affected area 
results, but occasionally some resonance of the lung is heard because 
of the presence of the hypertrophied remaining lung. Breath 
sounds may be unaltered under such conditions, but most frequently 
are absent or suppressed and bronchial in character. Boentgcn 
findings show the displacement of the heart and mediastinal struc- 
tures, and may also show a slight elevation of the diapliragm and 
a narrowing of the intercostal spaces on the affected side. The usual 
interpretation of the roentgenograms is massive atelectasis. 

The differential diagnosis is extremelj" difficult, and only 2 cases 
have been diagnosed before death (IMunchmeyer,* Gilkey’). I\Ias- 
sive atelectasis, paralysis of the diaphragm, diaphragmatic hernia, 
and foreign body in the bronchus must be considered. If the entity 
of agenesis of the lung is kept in mind, however, it should be pos- 
sible to suggest such a diagnosis from the physical and Boentgcn 
findings during life. ButhlQSS needling can only do harm and is to 
be deprecated. Bronchoscopy, suggested for the first time here. 


is the rational method for establishing a clinical diagnosis. 

There is complete absence of the lung, or in some cases a rudiment 
of lung tissue which may be at the end of a bronchus, on the side 
of the trachea, attached to the esophagus, or in the mediastinal 
tissue. The pleura of the afl’ected side may be completely or i)ar- 
tially present. The cavity is filled by either fluid, displaced heart 
and mediastinal structure.s, fat bodies or persistent thymus, ihe 
bronchus, when present, is usually smaller in diameter and sliortcr 
on the affected side. In those cases in which there is no^ bronchia! 
vestige the trachcci may enter the normal lung witlioiit bifurcation, 
or divide into two or three primaiy bronchi before doing so. Trac- 
hea! involvement as evidenced by narrowing of the lumen or an 
increased number of cartilaginous rings is not uncommon. The pul- 
monarv vessels on the aifcctcd side arc absent. There may be a 
single pulmonary artery from the right ventricle to the good lung, 
and the large aortic vessels may arise from a common trunk. J lie 
venous return from the unalfected lung reaches the left auricle 
bv one or two vessels, or may em])ty into the vena azygos, i He 
remaining lung is usually IiMrcrtrophied and the lobulation ma., 
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be abnormal. Pneumonia is common, and bronchiectasis has been 
described. , Other associated anomalies recorded are anal stricture, 
absence of the diaphragm, esophagotracheal fistula, accessory thy- 
mus and hypoplasia of the face. 

Absence of a lung does not necessarily preclude the personas 
reaching adult life. In many patients who sur^'■ive infancy, the 
agenesis is not the immediate cause of death, and may be but a coin- 
cidental finding at necropsy. Heeriip"^ recorded agenesis of the 
left lung in a female 72 years of age who died of cerebral hemorrhage. 

Summary. A case of agenesis of the left lung is described in a 
7 ymeks’ female infant. A review of the literature is given. Bron- 
choscopy is suggested as an. aid in diagnosis; but the use of this 
procedure is not without danger, as the reported case went on to a 
fatal termination 2 days following the second bronchoscopy. 


Acknowledgement is made to Di\ Francis Smyth for the use of his private case 
report. 
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THE CLINICAL SIGNIFICANCE OF THE EFFECTS OF POSTURE 

ON BLOOD PRESSURE. 

The Postural Test as a Means op Classifying Hypotension. 

By Charles H. Lutterloh, hl.D., 

ATTENDING PHYSICIAN, CHARLES STEINBERG CLINIC, HOT SPRINGS, ARK. 

Study of the effect of posture on blood pressure is by no means 
a new subject, for as early as the year 1897 Hill and Barnard'^ 
noted the varied responses of the circulatory apparatus of animals 
to change of posture and in 1905 Crampton® made clinical observa- 
tions on man relative to the circulatory response to postural change. 
Within recent years, especially since the year 1925 when Bradbury 
and Eggleston® described the clinical entity, ‘"postural Inqjoten- 
sion,” a keener interest has been manifested generally regarding 
this subject. The effect of posture on blood pressure and pulse 
rate on normal adults has been reported by Schneider and Truesdell,*® 
Mortenseiff® and others.”’^'*’^® 

In this study determinations were made as to the effects of posture 
on the blood pressure and pulse rate of a group of hypotensive 
individuals, comparing the results with those on normal adults. 
From these results, which are to be discussed in detail, a classifica- 
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tion of hypotension has been ventured as secondarv, essential and 
primary hypotension.* In order to determine whether or not 
children responded in a manner similar to normal adults, like 
observations were made on a group of normal children. 

Procedure. Changes in blood pressure and pulse rate were noted in 
three positions: (1) the horizontal, (2) at an angle of 135 degrees and 
(3) in the vertical. The observations were made at the same period each 
day, between 2 and 4 p.m. The blood pressure cuff was apph'ed to the 
right arm and the sarne mercury column instrument, kept approximately 
at the level of the patient's heart, was used in every determination. The 
readings in adults were taken while the patient was on a motor-driven 
Roentgen ray table. The technique of the procedure was explained in 
detail to_ each subject in order to mim’mize the psychic factors. The 
observations were started in the horizontal position, allowing sufficient 
time to elapse until two consecutive readings agreed both as to the pulse 
rate and blood pressure, thereafter at least 2 minutes were allowed for each 
change of position. 



In the children’s group the same general principles were carried out 
except that the Roentgen ray table was not used, as the psychic factors 
particularlj' fear and nervousness could not be controlled. _ riie. on.-erv a- 
tions were made in -the horizontal, sitting and standing positions, using an 


* In some inst.anccs the terms “cssentiol” nml •‘primary' hypotension have been 
used svmonvmouslv. As clnssified in this nrtielo the terms arc not synonj-moa.-. 
‘•^•^cntinl hypotension" is licro used to liesiRnatc those cases of loa' Iilood pressure 
in which no^causo can be found but which respond normally to po«lurn! change, 
'"primon- hypofenrion" is here used to doscrilie a distinct vrouj) of c.wes, llm symiw 
tnmTof whieraro importance and in whirli the rwponso to chanre m 

nosturc i« abnormal. Because this latter proiip presents definite nndincs, and m.aj 
'even ho ronsidcred a distinct entity, the introduction of the term pnmar;. h>p>- 
lonsion*’ for thc?c ca^es j*? jujfiificd. 
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ordinary school bench for the determination of the horizontal position. 
A special blood pressure cuff, 9 cm. mde, was used in the place of the 
ordinary cuff. In order to obtain an accurate diastolic reading it was 
found necessary to keep the arm slightly bent at the elbow rather than 
straight. The following table and figures show the results obtained. 

Normal Advlts, This group consisted of a series of 50 cases, 
25 men and 25 women, the ages ranging from 18 to 64 years, the 
average age being 30+- 

Comment. These results showed that the normal response to 
interrupted changes in posture from the horizontal to the upright 
position were a slight fall in the systolic pressure, a rise in the 
diastolic pressure and a rise in the pulse rate. This rise in pulse 
rate and rise in diastolic pressure may be explained as follows: in 
order to overcome the hydrostatic effect of gravity in the upright 
position, the cardiac rate is increased, also in like manner a vaso- 
pressor response takes plaee in the peripheral circulation, which 
produces a sufficient rise in the diastolic pressure to preclude the 
possibility of a cerebral anemia. 

Normal Children. This group consisted of a series of 60 cases, 
30 boys and 30 girls, between the ages of 8 and 10, the average age 
being 8-j-. The average height of 52.14 inches and weight of 
63.38 pounds for the age were found to be within normal limits. 

Comment. When it was noted that the findings on normal adults 
agreed with those of other observers it was considered necessary to 
study a group of normal children because it had been rather gener- 
ally stated that the response in them was different from that in 
normal adults. Seham and Seham,^® in 1923, reported findings 
relative to postural changes in children and stated that; “Com- 
paring the systolic and diastolic pressures in the three postures, 
one finds that the blood pressure in the lying position is invariably 
higher than that in the sitting position, and that in the sitting 
position is practically always higher than that in the standing 
position.” From a study of their tables it was noted that on change 
of posture from the horizontal to the upright position, a fall in both 
systolic and diastolic pressures with a rise in the pulse rate occurred. 

The results obtained in the present study as shown in Table 1 
corresponded in all respects with the group of normal adults. From 
the horizontal to the sitting position there was a fall in the systolic 
blood pressure of 0.83 points with a rise in the diastolic blood 
pressure of 4.36 point, and a rise in the pulse rate of 6.89 points. 
From the sitting to the standing position the response was a fall 
in the systolic blood pressure of 1.67 points with a rise in the dias- 
tolic blood pressure of 3.64 points and a rise in the pulse rate of 
7.11 points. From the horizontal to the standing position the 
response was a fall in the systolic blood pressure of 2.5 points with 
a rise in the diastolic blood pressure of 8 points and a rise in the 
pulse rate of 14 points. As mentioned above, these findings agree 
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closely with those of normal adults both as to fall in systolic pres- 
sure, rise in diastolic pressure and rise in pulse rate. From this 
studj’^ it seemed that body build, height and weight in themseh'es 
exert no particular influence on blood pressure; however, age and 
sex seem to play a minor role, the blood pressure increasing slightly 
with age and being somewhat higher in the male. With advance 
in age in both sexes there was noted a corresponding decrease in the 
pulse rate. 

Secondary Hypotension. This group eonsisted of a series of 50 
cases, 19 men and 31 women, the ages ranging from 18 to 56 years, 
the average age being 28-{-. 



Comment. In all the hypotensive groups a systolic blood pressure 
of 100 or less taken in the sitting position served as a basis for the 
diagnosis of hypotension. In this particular group the hypotension 
was secondary to syphilis in 47 cases and to tuberculosis in 3 cases. 
In no case in this group were there any symptoms referable to low 
blood pressure. The results relative to postural change were essen- 
tially the same as in the group of normal individuals with the excep- 
tion that the fall in the systolie pressure, rise in the diastolic pres- 
sure and rise in the pulse rate were slightly greater. 

Essential Hypotension. This group consisted of a series of 16 
cases, 6 men and 10 women, the ages ranging from 21 to 41 years, 
the average age being 27 -f-. 

Comment. This group comprised individuals who accidentally 
were found to have a low blood pressure. In no case in this group 
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were there any symptoms referable to the blood pressure and on 
physical examination nothing could be found which might be 
responsible for the hypotension. The term essential hypotension 
is therefore used to denote a low blood pressure without any appar- 
ent basis for its existence. The results obtained in this group 
showed a normal response to posture. 

From this it seems safe to state tliat in a hypotensive individual 
responding normally to postural change, without symptoms, and 
without finding any organic lesion to account for the low blood 
pressure the condition should be considered physiologic. Fried- 
lander*^ states that Fisher, of the Northwestern Mutual Life Insur- 
ance Company, found in their series of hypotensive persons that 



the death rate was only 35% of the expected mortality, as con- 
trasted witli a general mortality of 80%. Also that Muhlhcrg. of 
tlie Union Central Life Insurance Company, found that a low 
blood pressure unassociated with any organic lesion in per^ons past 
fifty years of age was the best indication that the penson would 

outlive his expectancy. _ . 

Pr'munj llvpolcnsion. This group consisted of a senes of / eases, 
5 men and 2 women, the ages ranging from 23 to .o2 ye.irs, the 

averaee acre being 31 +. ^ , 

Comment. In each case of this group there were 
tive to the low blood prc.ssurc: exhaustion, ‘ 

ance and obscure headaches. The symptoms relatne to i>o.-.turc 
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were dizziness and faintness, especially in the standing position: 
these were less marked but still present in the sitting position. 

The results obtained in this group were a decided fall in both 
the systolic and diastolic pressures, and only a moderate rise in 
the pulse rate. In a majority of the cases the pulse rate varied 
little, if any, with change in posture, however in 2 of the cases 
the pulse rate was markedly increased. These findings are entirely 
at variance from the normal response to postural change. The 
reason for this variance might be due to one of the following factors: 
(1) A hypofunctioning of the constrictor fibers of the vasomotor 
mechanism producing splanchnic dilatation, (2) a capillary stasis 
in the splanchnic and pelvic viscera and (3) according to Dale® 
and others,’^’® as quoted by Friedlander,’® the liberation of a 
histamine-like substance acting as a chemical poison producing 
capillary dilatation. 



Discussion. Thus in normal adults a slight fall in the systolic 
and a rise in the diastolic pressure and pulse rate occurred in chang- 
ing from the horizontal to the upright position. The two rises 
tend to overcome the hydrostatic effects of gravity in the upright 
position, thereby precluding weakness and dizziness which would be 
the manifestations of a cerebral anemia. A similar .study made on 
normal children showed similar findings. 

Among hypotensive individuals (a systolic blood pressure of 100 
or less in the sitting position), the secondary hypotension cases 
responded in a normal manner. This particular group had cither 
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syphilis or tuberculosis. Xo symptoms were coiuplaiiied of and 
no treatment was given for the symptom of hypotension, the treat- 
ment being directed solely toward the underlying process. 

The essential hypotension cases were so designated because no 
apparent reason could be found for the hypotension. This group 
presented no symptoms whatever relative to the hypotension] and 
responded in a normal manner to change in posture. 

^ ihe primary hypotension group however presented entirely 
difterent findings. In the first place^ all responded abnormally to 
postural change, a marked drop in both systolic and diastolic 
pressures occurring with very little increase in the pulse rate. In 
the second place, all patients in this group presented .symptoms 
referable to the blood pressure on change of posture, these being 
principally dizziness and faintness especially when in the upright 
position. In addition to the symptoms referable to blood pressure, 
the members of this group complained of fatigue, of tiring easily on 
exertion and of frequent headaches. The reason for the abnormal 
response to posture might be a hypofunction of the vasoconstrictor 
mechanism causing a dilatation of the splanchnics. Capillary 
stasis in tlie splanclinics and pelvic viscera or vasodilatation due to 
liberation of a histamine-like substance should he considered a 
possibility. The symptoms of dizziness and faintness in the 
upright position were probably the result of a varying degree of 
cerebral anemia. 


Because the response to postural change in the primary hypo- 
tension group was similar to that of the condition described by 
Bradbury and Eggleston^ as “postural hypotension/' it might ho 
well to consider this group as mild cases of “postural liypotension/' 
The symptomatology of the two conditions is similar and the card- 
inal symptoms differ only in degree. As to'^wlicthcr or not cases 
which arc here designated as primary hypotension, if irntrcatcd and 
allowed to progress, would finally become cases of true postural or 
ortliostatic hypotension is worthy of consideration. etiology 

of the two conditions, primary hypotension and “postural hy{)o- 
tension," although unknown, is very likely the same, being pri- 
marily a faulty vasomotor meeliaiiisin. 

Further evidence as to the similarity between i)rimary hy[)otcTrsio;i 


and “postural hypotension" may he found in the response to treat- 
ment. GhrisF- and others^-'^''“-^ have shown that benefit is derived 
from (1) the oral administration of ci)liedriiu‘ sulphati*. and (2) the 
application of a snugly fitting abdominal hinder.^ 'rhese same 
measures liave been found to be of considerable aid in ca of pri- 
mav Iivpotension. The fact that hotli conditions resjamd to 
ephedrine sulphate gives additional information as to the etiology, 
for according to Bjistcdo/ e{)hcdrine in average sized (hwes is a 
sympathetic stimulant, acting peripherally ami for tin* imHt part 
on the mvonournl jmictionai tissues. The physiologic (‘fleets arc 
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• those of cardiac acceleration and vasoconstriction bringing about 
an increased heart rate and a rise in blood pressure, the greatest 
vasoconstrietion taking place in the vessels of the splanchnic area 
where probably the effect is most needed. From this it seems that 
a depression of the myoneural junctional tissues, particularly in the 
splanchnic vessels, might be responsible for the hypofunctioning 
of the vasoconstrictor mechanism. 

In consideration of the above the following descriptive classifica- 
tion of hypotension is presented: 

ClassifiCxVTIon of IIypotensiox. 1. Physiologic: Essential 
hypotension. 

2. Pathologic: (a) Primary hypotension (circulatory) (disturbed 
vasomotor mechanism) ; (b) secondary hypotension (non-circulatory) 
(secondary to acute infectious diseases, chronic debilitating diseases 
as syphilis, tuberculosis, etc.). 

In every patient with hypotension or in patients presenting 
symptoms of dizziness and feeling of faintness the postural test for 
circulatory efficiency should be made by taking the blood pressure 
in more than one position, preferably in all three, the horizontal, 
sitting and standing. This test is a very simple procedure, entails 
no elaborate equipment, an ordinary e.xamining table being suffi- 
cient, takes little time and may give valuable information. A 
slight fall in the systolic pressure, a rise in diastolic pressure and a 
rise in the pulse rate constitute a normal response to postural 
change and places the particular case of hypotension in either the 
essential or secondary groups. These groups need no particular 
treatment relative to the blood pressure. A decided fall in both 
the systolic and diastolic pressure with little, if any, rise in the 
pulse rate constitutes an abnormal response and places the case 
in the primary or postural hypotension group. These cases have 
such prominent symptoms relative to the blood pressure, that 
treatment should be instituted. 

Conclusions. 1. There is presented a study of the effects of pos- 
ture on the blood pressure and pulse rate in normal adults, normal 
children and a group of hypotensive individuals classified as secon- 
dary, essential and primary hypotension. 

2. The response in the normal groups to postural change from the 
horizontal to the upright position was a slight fall in the sy.stolic 
blood pressure, a definite rise in the diastolic blood pressure and a 
rise in the pulse rate. In the secondary and essential hypotension 
groups a similar response was noted. The primary hypotension 
group, however, re.spondcd abnormally by manifesting a decided 

' fall in both the systolic and diastolic blood pressures with only a 
slight increase in the pulse rate. 

3. The similarity between jwimary hypotension and “postural 
hypotension ” is suggested. 

4. A test for circulatory efficiency and vasomotor stability has 
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been outlined, and as a result of this test a classification of hypo- 
tension is presented. 

Thanks arc due Dr. O. C. Wenger and Dr. J. R. Waugh for permission to studv 
certain cases, and to Dr. Clyde Brooks and Dr. Paul S. Carlcy for valuable 
suggestions. 
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CHRONIC MENINGOCOCCUS SEPTICEMIA. 

By Emanuel AppEMAUjr, jM.D., 

ASSOCI-ATE VISITING TIIYSICIAN, BELLEVUE HOSPITAL; BACTERIOLOGIST, RESEARCH 
LAnORATORY, NEW YORK CITY HEALTH DEPARTMENT; INSTRUCTOR IN CLINICAL 
MEDICINE, NEW YORK UNIVERSITY COLLEGE OK MEDICINE, NEW YORK CITY. 

(From the Division of Applied Thorap 3 % Bureau of Laboratories. Department of 
Health, New York Cit 3 % and from the Fourth Medical Division, Belle'v'uo ITosjatal.) 

CuuoNic itieningococcetnia, unaccompanied by meningitis or tvitli 
meningitis occurring usually as a late complication, can no longer 
be regarded as a rare clinical entity. Many cases have undoubtedly 
gone unrecognized. ]!)uring the past few months there has been 
a noticeable rise in the incidence of this condition in New York 
City. This is not umisual preceding or following an oiiti)reak of 
meningococcic meningitis. 

Since its first description by Soloman,-' in 1002, chronic meningo- 
coccus septicemia has been a subject of great interest to many 
investigators. As pointed out by Harrison and .‘Vbcrncthy,^ Dock.’ 
and Binus and Fothcrgill,^ this interest was until recently largely 
confined to foreign writers, especially those of the hrench and 
German schools. Bcccntly, however, reports in the American 
literature have become more frequent. _ 

In this inxper no cli'ort will he made to review tins literature, as 
mv object is .simplv to })rc.sent the outstanding elinieal and lahora- 
toVy features that have develoj)ed in the study of a group of lo eases 
of chronic and subacute meningoeoeeemta. 
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As shown in Table 1, the disease attacks males and females with 
about equal frequency. It will be noted also that the disease may 
occur at practically any age, the youngest in this series being 3 and 
the oldest 52 years. 



Symptomaiology. The disease is usually characterized by a rather 
sudden onset, with headache, fever, joint pains and skm eruption. 
Chills or chilly sensations are common. At times the disease is 
ushered in by a severe tonsillitis dr some other upper respiratory 
infection. Occasionally meningitis may inaugurate the illness. In 
rare mstances there is a slow insidious onset with an irregular fever. 
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Table 1. — Clinical Data. 
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^ Symptoms. 
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Complications. 
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Treatment. 

1 

9 

3 

Fever, artliralKia, p\ir- 
puric rash 

Meningitis, 

4 th week 
nephritis 

5 

Scrum intraspinally; 
autogenous vaccine 


9 

40 

Hcadnclic, chills, fever, 
maculopapiilar rash 

Meningitis, 

Cth week 

7 

Scrum intraspinalli*; 
scrum intravenously', 
3 doses of 50 cc. 

3 

& 

10 

Chilis, fever, polymorph- 
ous rash 

Nephritis, 

endocarditis 

7 

Serum intravenously, 

6 doses of 40-60 cc. 

4 

9 

48 

Headache, chills, fever, 
artliritis, iimculopapu- 
lar rash 

Endocarditis 

7 

Scrum intravenously, 
1 dose 20 cc.; scrum 
intramiLscularly, 10 
tioscs of 20 cc. 

r> 

9 

8 

V ever 

Meningitis, 

7th week 

8 

Scnini intnispinally; 
BCTum intravenously 

G 

9 

13 

Headache, fever, arthral- 
gia, maculopnpular rash 

Meningitis, 
j 6th week : 

7 

Scrum intraspinally", 
scrum intravenously' | 

7 


29 

Headache, chills, fever, 
arthralgia, purpuric rasli ' 


3 ; 

Scrum intravenously’, 

5 doses of 30 cc. 

8 

e 

2S 

Headache, fever, lierpcs j 

1 ] 


3§ 

Scrum intravenously, 

7 doses of 80 cc. 

0 

cf 

31 

Headache, fever, arthral- | 
j gia, maculonapularrash j 

Epididymitis 

i 

' 7 

Scrum intravenously, 

1 4 dosefe of 20 cc. j 

10 

& 

52 

Headache, chills,' fever, i 
arthralgia, rnaculopap- 
ular rash 

Meningitis, 

14th week 

17 

! Serum intraspinally',* j 
scrum intravenously*, 

G doses of SO cc, | 

U 


19 

Headache, chills, fever, 
arthralgia, polj’morph- 
ous rash | 

Endocarditis; 
myocarditis 7 

5 

Scrum intravenously, 4 j 
doses of 100 cc., 1 j 
dose of 200 cc, i 

12 

i 

& 

3o 

Headache, chills, fever, 
tonsillitis, arthralgia, 
arthritis, polymorph- 
ous rash 

Epidid3'-mitis 

5J 

Scrum intravenously', 3 | 
doses of 100 cc,, 2 
doses of 150 cc. | 

1 

13 

9 

23 

I Headache, chills, fever, 
arthralgia, polymorph- 
ous rash j 

Meningitis, 

1st week 1 

13 j 

1 

Scrum intnispinally; j 
autogenous vaccine 

14 

& 

20 

Headache, chills, fever, j 
arthritis, polymorphous 
rash 1 

^Icningitis, i 

2d week; 
endocarditis? j 

18 ! 

j 

Scrum intraspinally j 

, i 

15 

f 

o' 

) 

Headache, fever, poly- ( 
inorphoUB rash I 


4 i 

t 

1 

Serum intravcnou.«Iy, ; 
6 doses of 40 cc. j 


* In this column, denotes innle; 9. female. 


ItcsuU. 


Herovere<l. 

Died. 

IU*(‘ovcred. 

Kecovered, 

ItcrovcH'd, 

Uerovered. 

I Kecovered. 

! llcoovcrrd. 
Jtecovered. 
Died. 

Hecovemi. 

Itccovcred. 

ItccoverHl. 

Recovered. 

RocovenxI. 


The fever is of tiie intermittent type (Fig. 1), ranging from O!)® 
to 103° or 104° F., and continues as sncli tlironghont the course 
of illness, at times with afebrile periods of 2 to 10 days (Fig. 3). 
The temperature curve often has a superficial rcsemldance to 
malaria, and indeed, may occasionally present tertian or quartan 
paroxysms. The rises in temperature are frequently accompanic<l 
by chills or chilly sensations. 

Joint manife-stations are very common (Table 1). These are 
usually in the form of migratory arthralgias, although actual swelling 
and tendenic-ss of joints are fairly frequent. A suppurative arthritis 
is relatively uncommon, and is as a rule monarticular, invfdvirig 
most frequently one of the knee joints. Flie joint symptoms ,»r< 
a pnuninent feature early in the course of the disease but ma\ 
recur in the later stages. 

The skin rash is perhaps the most striking feature of the disease. 
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It appears usually during the. first week, but may occur at any 
stage of the illness. The lesions vary in type, size, and extent of 
distribution. In some of the cases I have been able to distinguish 
6 or 7 types of lesion (Figs. 2 and 4). There were faint pink to 
deep red macules, fading on pressure and in size ranging from 0.25 
to 2 cm. in diameter. There were papules, which showed similar 
variations in color and size; some were indurated and tender, 
resembling the eruption of erythema nodosum. There were petech- 
ial and larger hemorrhagic lesions. There was an interesting lesion 
consisting of a pin-head-sized hemorrhage surrounded by a macular 
areola. The most distinctive lesion was an irregularly round 



Fig. 2. — Skin eruption in Case 11. The hemorrhagic lesions are quite distinct. 
The maculopapular lesions appear very faint. 


hemorrhage with a bluish-gray center, which contained pus cells. 
In 2 other cases not included in this study I have seen raised pus- 
tules. A case with a pustular eruption was reported also by 
Harrison and Abernethy.^ Herpes was observed in 2 instances. 

The eruption is usually maculopapular or polymorphous (Table 1). 
Only one type of lesion may be present. Rarely there may be no 
skin eruption. Not infrequently the character of the eruption 
changes during the course of the disease. The rash may be local- 
ized or very diffuse. The lesions tend to disappear after several 
days and tlien recur. Frequently new crops come out with eacli 
rise of temperature and those may last only 12 or 24 hours. Sub- 
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conjunctival and other mucous membrane hemorrhages are occa- 
sionall.y present, 

^ In the uncomplicated case there are no other remarkable physical 
signs, except that there may be some enlargement of the spleen. 
It should be emphasized, however, that as a rule the patient does 
not appear very toxic or acutely ill. Indeed, it seems extraordinarv 
that in spite of an apparently severe sepsis the patient's general 
condition remains quite good. 



Fjg. *4. — Skin eniption in Case 12. Tlie hcmorrhapc le5Jions arc vcr>' prominent. 
The mnculopapular lesions arc indistinct. 


Coinplicalioiis. The most important and frequent of the compli- 
cations is meningitis. In this series it occurred in 7 instances, an 
incidence of 46.G%. It is usually a late complication (Table 1), 
but may occur early or even at the onset of the disease. In 2 
instances the meningitis relapsed once or twice. The meningeiil 
infection usually rc.sponds to specific serum therapy. In this study 
o of the 7 patients with meningitis recovered. It would smn 
that the pre.sencc of this complication does not as a rule make the 
outlook more serious. Certain workers, notably Chalicr, Girand 
and ]Morel,= even believe that the localization in the meninges aids 
in the t^ntrol of the general infection. 

The literature supplies amide evidence that the meningoeoecus 
is a cause of endocarditis.' However, the frcfiucney and i)rngnf)Stic 
significance of this complication in mcningococcemia are matters of 
controversy. kVhilc-ccrtain inv^tigators' are of the ojjinion that it 
is relatively unooirilTron and ahftost invariably fatal, others beliete 
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that it is frequently present, and even indicate that the endocardial 
lesion may be the source of infection in many cases, and that 
many patients with this lesion make a complete recovery. 

During the course of the disease it is often difficult, if not impos- 
sible, to determine with any degree of certainty the presence of an 
endocardial lesion. It is well known that an endocarditis may be 
present without any clinical evidence, and that the presence of even 
a harsh murmur is not a sure indication of organic endocardial 
involvement. 

In this study the diagnosis of endocarditis was based on the 
development of an endocardial murmur or murmurs, particularly 
if diastolic, which persisted throughout the course of illness, on 
the presence of clinical or electrocardiographic evidence of impaired 
myocardial function, and on the roentgenographic changes in the 
size and contour of the heart, particularly during convalescence. 
A progressive rise in the number of bacterial colonies in the blood 
culture during the active phase of the disease was regarded as 
corroborative evidence of endocardial infection. 


Endocarditis was regarded as definitely present in 3 instances 
(Table 1). In 1 of these there was probably an associated myo- 
carditis. There was 1 case with a suspected endocardial lesion. 
It is to be noted that all the patients with endocarditis recovered. 
It would seem, therefore, that endocarditis is not an infrequent 
complication of meningococcus septicemia, and that the prognosis in 
such patients is not necessarily grave. 

The occurrence of nephritis as a complication of meningococcemia 
is rather unusual. In this series there were 2 instances of nephritis, 
which were of the acute or subacute glomerular type. Both patients 
recovered. Cases with nephritis were reported also by Warfield 
and Walker,'^ and by Harrison and Abernethy.® 

Another remarkable and not infrequent complication is epididym- 
itis. Two of the patients in this series presented this complication, 
which cleared up in 6 or 7 days. I have seen infections of the 
epididymus in 2 other cases of meningococcemia, not included in 
this study. In a recent report of 26 cases of epidemic meningococcus 
meningitis, Tillett and Brown® found 2 instances of epididymitis. 

Laboratory Data. It is apparent that the diagnosis of meningo- 
coccus septicemia may be suspected on clinical grounds. However, 
for an absolute diagnosis it is essential to recover the organisms from 
the blood stream. This is not always an easy matter, and indeed, 
repeated blood cultures are often necessary before a positive result 
is obtained. It is advisable to take the culture when the patient 


is having a rise in temperature and to use 5 to 10 cc. of blood. The 
medium should consist of good nutrient broth, preferably enriched 
with ascitic fluid or blood seruim^i£^i^^j^'ndfe'd^tl\a^ the men- 
ingococcus grows best at 7.2 to 


mgococcus grows best at ab 
7.4 pH. Very often the gi 


(cm, does not beconlc\f^iiifest for 
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several days. It is important, therefore, to incubate the cultures 
for / to 10 days before discarding them as negative. Without 
transplants the culture as a rule remains alive but a short time. 
Sometimes it is difficult to obtain subcultures. The organisms mav 
remain alive for a number of weeks on semisolid media containing 
1 % glucose and from 0.2.5 to 0.5 % agar. It is interesting to note 
that blood cultures taken early in the disease most frequently reveal 
no growth. In the majority of the cases a positive blood' culture 
was not obtained before the third week of the illness (Table 2). 


Table 2. — Labobatouy Data. 


Week of UUieea 



Wliite 

Poly- 

'when first 


blood 

uiorpho- 

positive blood 

Case. 

cells. 

puclears. 

culture. 

' 1 . 

. 

*• 

1 

2 . 

, S,400 

SO 



12,000 

83 

4 

3 . 

. 28,000 

91 

6 

4 , 

, 17,000 

76 

4 

o 


- 

Not given 

6 * 

. 14,600 

80 

5 

7 . 

. 12,500 

87 

2 

S . ‘ 

. 

« . 

Early 

9 

• • . 


Not civcn 

10 . 

, 27,000 

si 

14 


21,500 

ss 


11 . 

. 8,400 

62 

3 


13,000 

89 



31,200 

01 



12 . . 22,000 

90 

4 

36.000 

01 


10,000 

72 


32,000 

91 



13 , 

, 14,000 

87 

7 

14 . 

. 20,000 

86 

9 


25,000 

00 


15 . 

• 

. . 

1 


Other findings. 

Spinal fluid ehowe typical findings of 
meningitis. 

Spinal fluid shows tj’pical findings of 
inentDRitis. 


Spinal fluid shows tj77ical findings of 
mt?ningitis. 

Spinal fluid shows tj’pical findtng.s of 
incnincitis. 

Spinal fluid normal. 

Spinal fluid normal. 

Spinal fluid normal at first; H days 
plater ehow'wl findings of meningitis. 

Nasopharyngeal culture negative for 
. r — nt ag- 
drnin, 

■ ■ . • mon- 

ingococci; erythrocyte sedimenta- 
tion rate^-10 mm. in 1 hour. 

Nasopharyngeal culture negative for 
incningocopci; flcrurn agglutinai»'<f 
slightlj' his own strain, hut not 
othormeningocoeci ;prostatic smear 
ncg. for gonococcus; gonocoecu.** 
complement- fixation test, neg.; 
rdix-Wcil reaetion ncg.; eevi ral 
biopsies of skin lesions ncg. for 
meningococci; spinal fluh! norma!, 

Scnmi flid not agglutinate lneningf>- 
cocci; spinal fluid, normal at onv't, 

5 days later showcil fin<!ings of 
meningitis. 

Spinal fluid showe<l finding.*! of mcn- 
I'ngifi.s. ^ 

Spinal fluid essentially normal. 


For the jwoper identification of the organism one nni.sl resort to 
sugar fermentation and agglutination tests. It is to be noted tjiat 
different strains of meningococci vary much in their aggiulinahilily. 
Certain investigators have pointed out that i)rolongc(l ineiibafioJi 
may disturb the specificity of agglutination. 

In the literature on incningococcemia there are frequent references 
to the agglutinative properties of the patient’s scrum. In Cases 11, 
12 and 13 the scrum failed to agglutinate meningococci (Table 2). 
iMirthcnnore, in Casc.s 11 and 12 the causative strain was only 
.slightly agglutinated by the patient’s own iindihited serinn. In 
2 other case.s, not indurlcd in this study, I have oi)tained similar 
negative results. Harrison and .-Vhonictliy’ reported a .Niniilar 
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experience. In a group of 12 recovered meningococcic meningitis 
cases, Neal^ was unable to obtain agglutination of meningococci 
with the serum of any of the patients. The impression gained 
from this study is that in meningococcus infection agglutinin pro- 
duction is very limited, and that this antibody plays a very small 
role in the immunity mechanism in this disease. 

Several nasopharyngeal cultures in Cases 11 and 12, as well as 
in 2 other cases not included in this study, were negative for men- 
ingococci. Likewise, several biopsies of skin lesions failed to show 
the organisms. 

There is nothing remarkable about the blood count. There is 
usually a leukocytosis ranging from 10,000 to 36,000 (Table 2). 
The percentage of neutrophils is usually between 80 and 90. It is 
to be noted that the leukocyte count may vary considerably during 
the course of the disease. 

The spinal fluid in the cases unaccompanied by meningitis was 
normal. The cases with meningitis showed the typical spinal fluid 
flndings of meningococcic meningitis. Some workers have cautioned 
against doing a spinal tap in the absence of definite signs of men- 
ingitis because of the danger of localization of the infection in the 
meninges. This, however, is not borne out by the present study. 
Meningitis did not develop in Cases 7, 9, 12 and 15 following 
lumbar puncture (Table 2). In Case 10 there was an inte^^'al of 
2 weeks and in Case 13, 5 days between the spinal tap and the occur- 
rence of meningitis. It seems to me that the relationship Ijetween 
the spinal tap and the meningeal involvement is very doubtful, 
if not improbable, in Case 10, and uncertain in Case 13. My belief 
is that a spinal tap should certainly lie performed if any signs of 
meningeal irritation are present. 

Differential Diagnosis. The diseases with which chronic men- 
ingococcemia may be confused are rheumatic fever, malaria, typhoid, 
subacute bacterial endocarditis, miliarj' tuberculosis. Brill’s disease, 
Malta fever, gonorrheal sepsis, measles, erythema multiforme, 
erythema nodosum and secondary syphilis. 

Course. The average duration in untreated cases of chronic 
meningococcemia is several months. The duration is markedly 
shortened in the treated cases, particularh' if the diagnosis is 
established early. The shortest duration in this series was 3 weeks 
and the longest IS weeks. The latter was an untreated case 
(Table 1). 

In order to illustrate the clinical course the following 3 cases from 
this series are recited in detail; 

Case Reports. Case 11. — A. M., a girl, aged 19, admitted to Bellevue 
Hospital, November 1, 1935, complained of pain in both legs, anns and 
back and of a burning skin eruption. The onset of these swnptoms ^yas 
rather sudden, 4 days prior to admission. The past history was negative 
except for the removal of a breast tumor 5 years ago. 
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The patient was well nourished and did not appear aciitel}’ ill. A diffuse 
eruption was present over the face, neck, chest, abdomen, arms, legs, hands 
and _leet_ (hig. 2). It consisted of erythematous blotches and nodules 
varying in size from 2 mm. to 2 cm. in diameter. Many of the lesions 
were purpunc, particularly- those over the hands and feet. There was a 
hemorrhagic lesion on the upper lip. The pharynx was slightly- congested. 
The heart beat was regular and moderately rapid, with sounds of good 
quality-. A blowing systolic murmur w^as heard over the apex and mifral 
regions. The lungs w^ere clear. The spleen was not felt. There W’as 
tenderness over both knee Joints. ^ The fundi were normal. The reflexes 
w-ere normal, and there w^ere no signs of meningeal irritation. The tem- 
perature was 101° F., the pulse 98 and the respiration 24. The wiiite 
blood count show^ed 8400 cells with 62% neutropliils. The erythrocyte 
sedimentation rate was 40 mm. in 1 hour. Blood cultures taken on Novem- 
ber 5 and 9 w-ere both sterile. Tlie diagnosis at this time w-as acute rheu- 
matic fever. 

Although the patient remained fairly- comfortable, tlie fever continued 
(Fig. 1). It would drop to 98° or 99° F. in the morning and rise to 102° 
or 103° F. in the afternoon. The poly-morphous eruption w’ould fade, only 
to be followed by a new crop of lesions. The diagnosis of meningococcemia 
was now- suspected. On November 14, a blood culture, taken on ascitic 
broth, w-as positive for meningococci. A blood culture taken on Novem- 
ber 20 show-ed an increasing number of bacterial colonies. A nasophary-ngcal 
culture w-as negative for meningococci. Tlie wlaite blood count w’as now 
31,200 with 91% neutrophils. The patient’s serum did not agglutinate 
meningococci. The causative strain of meningococcus W’as only slightly' 
agglutinated by- her serum. 

On November 21, serum treatment was begun. For 5 day's she received 
a daily- intravenous injection of 100 cc. of antimeningococcic serum, diluted 
with normal saline solution. The sLxth dose consisted of 200 cc. of the 
serum. 

November 23, a severe serum reaction occurred in the form of a diffuse 
urticarial and ery-thematous rash and a generalized adenopathy-. This 
reaction, wiiile somew'hat relieved by- repeated small doses of adrenalin, 
persisted for about a week. Since the blood cultures remained positive 
and show'cd a progressively- increasing number of bacterial colonics, it was 
deemed wiser to continue the serum therapy- in spitc^ of the reaction. 
Simultaneously- with the recession of the serum reaction the ])atient’s 
temperature dropped to normal, and the blood culture became sterile. 

When the patient w'as aUow'ed out of bed, on December 9, she liad an 
attack of dy'Spnea. Examination of the heart show'cd that the apical 
murmur became harsher and that the second pulmonic sound bcc.aTno 
accentuated. The electrocardiogram showed a sinus tachycardia and a 
partial A-V block. The roentgenogram depicted a roughly- pyTifonn 
licart with accentuation of the right auricular curye and a steep left border, 
suggestive of early- mitral stenosis. These findings were still present at 
the time of her discharge from the hospital, on December 30. It Avas felt 
that this patient had an endocarditis and probably also a my-oainlitjs. 

Cask 12. — E. T., a man, aged 35, admitted to Be He me Hospital, Novem- 
ber 7, 1935, complained of headache, cliills and fever, sore throat, p.ains in 
the calves of his legs and right anidc. The onset of these .sy^iipfoins was 
about 24 hours prior to his admission. The family liistory- revealed tliat 
his wife died 24 hours ago of a fulminating fonn of meningitis after a hncl 


illness of 4 davs. , i i * 

Physical e.xumination showed the patient to be well nounslied. sorzjpiut 
apprehensive, but fairly comfortable. Tlie tem]>eraturc was 101 I., the 

pulse. 120 and the respiration 20. There was marked phary'iigeal an 
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tonsillar congestion with suggestive purpuric blotches on the palate. 
Except for the rapid rate, the heart was negative. The lungs were clear. 
The spleen was not felt. There was tenderness over both calves and 
redness and tenderness over the right ankle. The reflexes were normal 
and there were no signs of meningeal irritation. A purpuric and faint 
macular eruption was scattered over his abdomen and extremities. The 
fundi were normal. The diagnosis of meningococcemia was suspected on 
admission. 

The blood count showed 22,000 leukocytes with 90% neutrophils. The 
blood culture was sterile. The nasopharyngeal culture was negative for 
meningococci. The gonococcus complement-fixation test and the Felix- 
Weil reaction were both negative. A prostatic smear was negative for 
gonococci. The spinal fluid was clear and showed no abnormal findings. 

The temperature rose to 104° F. on November 9 and declined again to 
101° F. on November 11, when a crop of fresh sldn lesions and also herpes 
labialis appeared. On this date the patient developed also swelling and 
tenderness of the right epididymus. This complication cleared up in about 
6 days. 

For a period of 2 weeks the patient continued to run an irregular fever. 
This was followed by an afebrile period of 10 days (Fig. 3). At this point 
the patient was about to be discharged. 

On December 2, following the afebrile period, the temperature rose 
sharply to 103° F. At the same time there appeared a new crop of maculo- 
papular and hemorrhagic skin lesions over the face, chest, abdomen and 
extremities (Fig. 4). The lesions varied in size from 2 mm. to about 2 cm. 
in diameter. Some of the papules were indurated and tender, resembling 
the eruption of -erythema nodosum. There were some macular lesions 
with small hemorrhagic centers, and some hemorrhagic lesions with bluish- 
gray centers. The left eye shov^ed a subconjunctival hemorrhage. There 
were also migratory joint pains. The spleen was definitely palpable. A 
blood culture taken on this date was positive for meningococci 4 da 5 '^s later. 
Several biopsies of skin lesions were negative for organisms. The patient’s 
serum did not agglutinate meningococci. His own strain of meningococcus 
was only slightly agglutinated by his serum. 

December 7, antimeningococcic serum treatment was begun. The patient 
received intravenous^'' a daib^ dose of 100 cc. of the serum for 3 days, and 
150 cc. for 2 days. The temperature at this time ranged from 98 ° to 104 ° F. 
Following the last dose of serum the temperature declined abruptlj" from 
104° F. to normal. Likewise, the joint pains and most of the sldn lesions 
disappeared. The blood cultures became sterile. 

A severe semm reaction occurred on December 13. There was a rise in 
temperature accompanied b}'' swelling of the face, diffuse erjdhema and 
urticaria and generalized adenopathy. Five days later the serum sickne.ss 
cleared up, and the patient’s temperature became normal. His convales- 
cence was uneventful and recovery was complete. 

Case 13, — S. K., a girl, aged 23, was taken ill suddenl}', October 3, 1935, 
with severe headache, chills and fever of 103° F. Except for slight stiff- 
ness of her neck the physical examination was essentially negative. A 
spinal tap performed on October 4 3 delded a clear fluid which showed no 
abnormal findings. Her condition remained unchanged until October S, 
when she presented definite signs of meningeal irritation. There wa.^ 
marked nuchal rigidity, and positive Brudzinski, Kernig and_ Babinski 
signs. The temperature was 105° F., the pulse 100 and the respiration 22. 
A spinal tajj performed on this date jnelded 30 cc. of cloud}' fluid. After 
removal of the fluid, 20 cc. of antimeningococcic serum was injected intna- 
spinally. Examination of the fluid showed a large increase in cells, practi- 
callj' all neutrophils, a moderate increase in the protein and a slight diminu- 
tion in the sugar. No organisms were found on smear or culture. 
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October 9, tile patient's general condition Avas somcwliat bettor, but a 
Jicmon-liapc eruption appeared on the skin. A luinliar puncture was attain 
perfonned, 45 cc. of cloudy fluid removed, and 20 cc. of antimeningococcic 
scrum injected intraspiriaJ] 3 % Tiie fluid findings were practically tiic same 
as those of the preceding daj". 

October 10, there was a marked improvement in the clinical picture and 
the temperature dropiied to 99^ F. The spinal fluid on this date was only 
slightly hazy, showed 240 cells, mainly neutrophils, moderate increase in 
the protein, marked diminution in sugar, but no organisms on smear or 
culture. No serum was given. 

October 13, the temperature rose to 104° F., and the patient developed 
pain and tenderness in the joints of the left foot. The spinal fluid was clear, 
showed 105 cells, witli 70% mononuclears, moderate increase in protein' 
moderate amount of sugar and no organisms. No serum was given. 

The patient felt quite well on October 12 and 13. The temperature was 
normal. The spinal fluid remained clear. 

October 14, the temperature rose again to 103° F. Nuchal rigidity was 
again-present. A spinal tap yielded 30 cc. of hazy fluid, whicli showed a 
large increase in cells, mainl}^ neutrophils, moderate increase in protein, a 
decided drop in the sugar, but no organisms l\v smear or culture. Twenty- 
cc. of antimeningococcic serum was injected intraspinall 3 \ 

The following two weeks tlie patient presented an appeai’anco of well- 
being, althoiigli she continued to run an intermittent fever. During this 
period 8 spinal taps were performed. The spinal fluid findings were at 
first similar to those of October 14, but graduall}’’ cleared up and became 
normal. Antimeningococcic serum was injected intrasifinall 3 ^ on 4 occasions. 

October 29, there appeared a diffuse pobinorphous eruption over the 
trunk and extremities. The lesions consisted of macules, papules, urticarial 
and purpuric spots. 

From this time on the patient continued to run a septic type of fever 
with a temperature of 99° F. in the morning and 102° to 105° F. in the 
afternoon. Occasion all}" there was an afebrile da\'. Crops of new inaculo- 
papular and hemorrliagic lesions appeared again and again, and would fade 
in a few da3"s. There were also migrator}" joint pains. 

Blood cultures taken on October IS and on November 14 were both 
sterile. The patient's serum failed to agglutinate mo/iingococci. The 
white blood count was 14,200 with 87 % neutroiihils. A third hlood cullurc 
taken November 27 was positive for meningococci 5 da 3 "s later. 

In view of the fact that the patient liad been sensitized to serum, it was 
decided to resort to vaccine therapy. An autogenous vaccine was pre- 
])ared, and used at first subcutaneoush" and later intravenously. The 
first subcutaneous injection was given on December 0, and consisted of 
100 million bacteria. These treatments were given ever}- second day in 
inetensing doses, the maximum lacing 2 billion bacteria. After employing 
the subcutaneous route for about 2 weeks witliout any striking benefit, 
the patient was given 3 intravenous injections of the vaccine. The respec- 
tive d()se.s wore 100, 200 and fiOO million bacteria. The last treatment was 
on December 31, and almost immediately the temperature declined frorn 
102° F. to normal. With the suhsidoiu^e c>f the fever, flie patient ])rogre.-sed 
satisfactcjril}' to complete recover}'. 

iVof/nosov. Tlie prognosis in clironic ineningoconais septicemia 
ni)})cars to he r<'i\-orahJe. in the presence of 

In this scries only 2 «)f 15 patients died, a mortality of i:'.;’.*;:;-. 
liotli fatal eases had inenin<:itis. It is to he noted, liowever, tiiat 
in 1 of tliese eases (No. U)) sjjeeifie treatment wa.s flr.^t he^mn m 
the fourteenth week ()f his illness. 
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Treafmenf. There is no doulit that some cases of chronic inen- 
ingococcemia recover spontaneously. However^ as previously 
pointed out, the duration of the illness is markedly prolonged in 
the untreated cases. The hazards of a prolonged sepsis are well 
known. It is important, therefore, to cheek the disease as quickly 
and as effectively as possible. 

From this study and from experience with other cases not included 
in this series, I am convmced that the disease can be controlled 
promptly and effectively by the intravenous use of antimeningo- 
coccic serum. As pointed out by Binns and Fothergill,i failure to 
respond to specific serum treatment might be due to the use of an 
inactive serum or perhaps a serum that is not antigenically specific 
for the strain of meningococcus infecting the patient. It has been 
suggested also that the presence of a focus of chronic meningococcus 
infection, such as sinus involvement, may be responsible for certain 
failures. It is my impression also that the serum is less effective 
ill the late stages of the disease. 

The serum was administered intravenously in 12 cases (Table 1). 
One patient, however, received only 1 intravenous dose followed 
by 10 intramuscular injections. Of course, patients with men- 
ingitis received serum intraspinally as well as intravenously. 
Treatments were given once daily. The intravenous dose varied 
from 20 to 200 cc. The total amount of serum used in the indi- 
vidual case varied from 80 to 600 cc. 

It is indeed difficult to determine with accuracy the quantity of 
serum required in each case. It is my impression that it is not 
necessary to use massive liut rather adequate doses of serum. 
In general, the dosage will vary with the response made by the 
individual patient. The question of dosage, I lieliei'o, merits 
further study. 

The use of autogenous vaccine in the treatment of chronic 
meningococcus septicemia is at present difficult to evaluate. \’ac- 
cine was used in 2 cases with apparent benefit (Taiile 1 ). In ( 'ase 1 ■> 
prompt improvement followed the intravenous use of the vaccine. 
I believe that autogenous vaccine may proi'e a valuable adjuvant 
to the serum treatment in certain selected cases of chronic meningo- 
eoccemia. 

Summary and Conclusions, (lironic meningococcus scjiticcmia 
is a distinct clinical entity, characterized by lieadache, intermittent 
fever, migratory joint pains, and the presence of a characteristic 
maculopapular or polymorphous rasli. The patient's general con- 
dition appears good. The disease is probably more common than 
generally suspected. 

The outstanding complications arc meningitis, endocarditis, 
nephritis and epididymitis. 

The diagnosis may be suspected on clinical grounds. However, 
for an absolute diagnosis one must obtain a positive blood culture 
for the meningococcus. Repeated blood cultures are often ncecs- 
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sary. It appears tliat the patient’s serum does not as a rule agglu- 
tinate meningococci. The spinal fluid in cases unaccompanied by 
meningitis is normal. There appears to be no danger of localization 
of the infection in the meninges following spinal tap. 

The duration of the disease is several months, but is markedly 
shortened in the treated cases. The prognosis is as a rule fa\'orable, 
even in the presence of complications. 

The disease responds promptly to the intravenous use of an 
antimeningococcic serum. Adequate but not massive doses of 
serum arc required. Spontaneous recovery may occur. In certain 
selected cases the use of an autogenous vaccine may be a beneficial 
therapeutic measure. 

The author desires to express his gratitude to Dr. Josephine B. Neal for valuable 
suggestions and criticisms. 
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Die Werke des Hippokrates. Herausgegeben von Dr. Med. Richard 
ICapeerer unter Mitwirkung von Prof. Dr. Georg Stricker, Wiir- 
burg. Book 7 : Die Natur (Konstitution) des Menschen / Die Nah- 
rung / Die Gaste (The Nature (Constitution) of Man), (The Nutriments), 
(The Humors). Pp. 85. Stuttgart: Hippokrates Verlag G.M.B.H.. 
1934. Price, Rm. 7.50. (To be published in 25 parts costing ca.Rm. 100, 
card binding.) 

In the book on “The Nature of Man,” supposed to have been written by 
Hippocrates’ son-in-law, Polybos, the Editor points out how the apparent 
miscellany of the last six chapters really has a logical connection with the 
earlier exposition of humoral pathology. The book on “Nutriment,” 
including in the term the utilization as well as the introduction of nourish- 
ing solids, liquids and gases, has caused obvious difficulties to the translator 
that have not been entirely overcome. Incomplete sentences and cryptic 
expressions almost conceal the identity of thought with other Hippocratic 
ivritings. In “The Humors,” accepted by Erotian as a true work of Hip- 
pocrates, the humoral doctrine is applied to many disorders of various 
parts of the laody and appropriate therapj’- deduced on an allopathic basis. 

E. K. 


Prescription Writing and Formulary. The Art of Prescribing. By 
Charles Solomon, M.D., Assistant Clinical Professor of Medicine, 
Long Island College of Medicine; Associate Attending Phj'^sician and 
Chief of the Medical Clinic, Jewish Hospital of Brookljm, etc. With a 
Foreword by Lewellys F. Barker, M.D. Pp. 351; 32 illustrations. 
Philadelphia; J. B. Lippincott Company, 1935. Price, S4.00. 

This book is full of useful and practical information that should recom- 
mend it highly to students and young physicians. Its availability would 
however, be greatly enhanced if it were printed on thin paper and bound 
in a flexible cover, so that it could be convenientlj^ carried in a pocket or 
handbag. R. K. 


A Guide to Human Parasitology. By D. B. Blacklock, IM.D. (Edin.), 
D.P.H. (Bond.), D.T.M. (Liver.), Professor of Tropical Hj^giene, 
Liverpool School of Tropical Medicine, the Universit}’’ of Liverpool, and 
formerly Professor of Paiasitologj’’; Director of the Sir Alfred Lewis 
Jones Laboratory, Freetown, Sierra Leone, West Africa, and T. South- 
well, D.Sc., Ph.D., A.R.C.Sc.,_F.Z.S., F.R.S.E., Walter Myers Lecturer 
in Parasitologjq School of Tropical Medicine, The University, Liverpool, 
etc. Pp. 259; 122 illustrations and 2 colored plates. Second edition. 
Baltimore: William Wood & Co., 1935. Price, 54.00. 

In the second edition of this book, sections on vein, organ and spinal 
puncture, on therapy and on some of the rarer parasites of man have been 
deleted. Occasional paragraphs have been added and some illustrations 
improved. IWiile these changes do not alter materiallj^ the value of the 
book, its utility is lessened by omitting the chapter on treatment. The few 
pages originally given this subject may have been inadequate, but some 
amplification of the text, if supported by reference to easily available 
treatises, would certainly be valuable to the class of students for whom the 
book is intended. H. R. 
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Folk-Lore FROM Adams County, Illinois. By Harry IMiddleton 
Hy.ait, M.A. (Oxon.), D.D., Director of the Alma Eftan Ilvatt Foun- 
dation; Ofhcerd’AcadtimieFrancaise; Officer de L'Order de laCouronne 
Koyale de Belgique. Pp. 723. New York: iUma Egan Hyatt Founda- 
tion, 1935. Price, S6.00. 

This colorful collection of aphorisms contains ricli material for those 
interested in the medical superstitions and practices of an American middle- 
western community whose population, in 1930, numbered 62,784. In- 
cluded in the 10,949 aphorisms are a large number dealing with the ph 3 ’sical 
characteristics, the care and the behavior, of infants; with such erudite 
subjects as sex-determination and gestation; \\itli the signs, signifit*ance, 
and treatment of a generous assortment of the common diseases. As in all 
primitive therapeutic practices, there is a striking partiality for the use of 
animal excreta. 

The collection offers many amusing or significant items for citation. Can 
one doubt, for instance, the efficacy of this: ‘'To cure choking, let the pa- 
tient chase a cow until he is tired?” A familiar example of an empirical 
remed}" found subsequent^ to have a somewhat rational basis is the obser- 
vation : “ A bee sting will cure rheumatism And the following miglff. well 
have originated within our profession during some past period of economic 
distress: “Unless the doctor^s bill is ])aid jwomptty, the hahy will not grow.” ‘ 
The ])Ook will be found to be a valuable and interesting source in the stiuty 
of this aspect of Ar?7enca7w ?n€dicn, . W. J. 


Demonstrations of Phystcau Signs in Clinical Surgeuy. Ity IlAMUi- 
TON 33 ailey, F.R.C.S. (Eng.), Surgeon, Jioyal Northern Hospilal, Lon- 
don; Surgeon and Urologist, Essex County Council; Consulting Surgeon, 
Clacton Hospital, etc. Pp. 2S7; 341 illustrations, man}’ in colors. Fifth 
edition, revised. Baltimore: William Wood 6c Companv, 1935. Price, 
S6.50. 

This book, in its fifth edition, is not materially different from its previous 
editions. It records in a very orderly manner the phy.sical signs observed in 
clinical surgciT’ -as well as tlic method of elicitation of these signs. It is 
intended to be an aid to students in acquiring the art of pliy.sical e.xamina- 
tion. Tins aim it may well accomplish if the student uses it as a guide dur- 
ing his first few months in tlic surgical wards. J. .L 


Thi: Stomach and Duodenum. By (TEf>RGE B. Eustltlman, 
F.A.C.P., Head of Section in Division of ^Medicine, The ^Inyo Clinic: 
Professor of IMcdicinc, The Mayo Foundation for lUedical Education and 
Bcsearch, Oraduatc School, Univor.'^ity of Minnesota, and Donald C. 
BALForu, M.B.. :M.D. (Tor.), LL.D., F.A.C.S., F.K.A.C.S., Head of 
• Section in Division of Surgen’, TIjo Mayo Clinic; Prof(‘ss(jr of Surgery, 
The Mayo Foundation for ^^e^licul Education and Rosear(4i. (Iradmite 
School, Ifniversitv of Minnesota, and Members of the Staff, The Mavo 
Ciini(‘ and The Mayo Foundation for Medical Educatif>n and Bes(*arch, 
Graduate School. Uuiversitv of Minncs<da. Pp. 958; 436 illn<tra(ions. 
JMuladolphia: AV. B. Saunders Company, 1035. Price. ? 10.00. 

Tnr. two major authors t^^gother with 13 of tlioir ti'^sociates iii the staff 
iff The Mavo Clinic;, rej)resenting vark»as plia^c^ of interest, have collai^or- 
ated to produce what isundoubtedly themo-^t authoritative work on 
of the ^^omaeh and duodenum, dlierc are dM.*us-^*d m defan tin* pliy.M- 
ojog}*, 2 xd))olog}% methods of examination, elitucal i)ictures, treatment. 
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both medical and surgical, with full details of teclinique. Tlie illustrations 
are numerous and excellent. This is a book which no practitioner, internist 
or surgeon should be without. The reviewer has only one .suggestion : in 
the next edition there should be a chapter on food allergJ^ R. K. 


Allergy of the Nose and Paranasal Sinuses. A Monograph on the 
Subject of Allergy as Related to Otolaryngology. B}" French K. 
Hansel, M.D., M.S., Assistant Professor of Classical Otolaryngologjq 
Washington University School of Medicine; Fellow of the Association 
for the Study of Allergy, etc. Pp. 820; 58 illustrations, 4 charts and 
58 tables. St. Louis; Thp C. V. Mosby Company, 1936. Price, 810.00. 
The ever-widening field of allergy now touches practically everj' phase 
of clinical medicine. Internal medicine and otolarjmgolog}’", however, 
include the greater part of clinical allergy. Every large allergjr clinic has 
attached to it its own otolaiyngologic staff, not onl}’- l^ecause of the great 
number of allergic patients Avho require nose and throat attention, liut 
becau.se their problems are peculiar and different in many ways from those 
of non-allergic patients. There has consequently arisen what is almost a 
specialtj'- within a specialty. The author has taken an active part in the 
development of’ this field and is therefore thoroughly conversant with his 
subject.. He has produced a book which is practicall}'’ encyclopedic in its 
scope. The material is well presented. The illustrations are on the 
whole satisfactorjL It is a work which no otolaiyngologist and no internist 
who majors in allergy can afford to be without. R. K. 


Biological Effects of Radiation. Mechanism and Measurement of 
Radiation Applications in Biology, Photochemical Reactions, Effects of 
Radiant Energy on Organisms and Organic Products. Vols. 1 and 2. 
Prepared under the Auspices of the Committee on Radiation, Division 
of Biology and Agriculture, National Research Council, Washington. 
Edited b}'- Benjamin M. Duggar, Professor of Plant PIij\siolo;y and 
Applied Botany, University of Wisconsin, with the Cooperation of 
Janet Howell Clark, Kenneth S. Cole, Farrington Daniels, Gioacchino 
^Failla, Charles Packard and Heniy W. Popp. Pp. 1342; illustrated. 
New York: McGraw-Hill Book Company, Inc., 1936. Price, 812.00. 
This extensive treatise is the outcome of the work of a Committee of the 
National Research Council, supported by grants from the Rockefeller 
Foundation. The topics treated fall under the general headings of the 
mechanism and measurement of effects of radiant energj" on organisms and 
organic compounds. There are 43 chapters, 18 in Vol. 1, and 25 in Vol. 2, 
var 3 dng in length from 10 pages to 88, with an a^"erage of about 30. I’lie 
contributors come from many institutions, commercial laboratories, re- 
search in.stitutions, government bureaus and universities. The range of 
interest represented is large and the authorities who contributed are among 
the best in this countrjL The result is a work which represents a not.able 
contribution to a subject of rapidlj’’ growing importance, both in practic.al 
and theoretical field^. 

The contributions of the plysical scientists deal with photons, electrons. 
Roentgen raj'^s and radium, ionization in biologic effects of radiation, 
measurement of radiation, intensit}’’ of solar radiation, _photochemi.strv. 
There is also a chapter on the statistical treatment of the effects of radiation. 
The actions ujion organisms and their products arc treated in chajiter.'^ with 
the following headings: The Effect of Radiation on Proteins; Radiation 
and the Vitamins; The Effects of Irradiation on Venoms, Toxins. Anti- 
bodies, and Related Substances; The Effects of Radium and X-rays on 
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Enibr 5 ’’onic I)G%GloprnGnt* Effects of I^-niys iind Efldium upoi> llef^enerii- 
tion; 'Die Biological Effectiveness of X-ray Wave-lengths; The Pln'sio- 
logical Effects of Eacliation upon Organ and Bodv S\’stems; Short Electric 
Wave Radiation in Biology- Biological Effects of Alpha Particles; ISIotor 
Responses to Light in the Invertebrate Animals; Tlie Action of Radiations 
on Lmng Protoplasm; Photoperiodism; Plant Growth in Continuous 
Illumination; The Effects of Light Intensity upon Seed Plants; Effects of 
Different Regions of the Visible Spectnim upon Seed Plants; Effects of the 
Visible Spectrum upon the Germination of Seeds and Bruits; Tlie Effects 
of Visible and TJltra-^dolet Radiation on the Histologj^ of Plant Tissues; 
Some Infra-red Effects on Green Plants; Effect of Ultra-^noiet Radiation 
upon Seed Plants; The Effects of Radiation .on Fungi; The Problem of 
Mitogenetic Rays; Effects of X-rays upon Green Plants; The Effects of 
Radium Rays on Plants; The Light Factor in Photos 3 Tithesis; The In- 
fluence of Radiation on Plant Respiration and Fermentation; Growth 
Movements in Relation to Radiation; Chlorophjdl and Chlorophyll De- 
velopment in Relation to Radiation; Radiation and Anthocyanin Pig- 
ments; Effects of Radiation on Bacteria; The Effects of Radiation on 
Enz^unes; Induced Chromosomal Aberrations in Animals; Radiation and 
the Stud}^ of Mutation in Animals; Induced Mutations in PlantSt Induced 
Chromosomal Alterations; Induced Chromosomal Alterations in hlaize; 
Biological Effects of the Quantum Theor>^ of Radiation Absorption in 
Tissues. 


A mere glance at this list of titles is suffleient to show the extent to wliich 
the subject of radiations has become biologic in its influence. The natural 
frequency of mutations may be stepped up many times, normal cells ma}^ be 
transformed into neoplasms, modifications of pathogenicity in bacteria may 
be produced, the actinties of cnz^mies maj" be attenuated or dcstro^'cd 
chromosomal aberrations of various kinds may be produced, and many 
other biologic effects are here reported. It is apj}arcnt, however, from 
reading the various contributions in this work that the subject of the bio- 
logic effects of radiations is in its infanc}^ and that many of the conclusions 
so far reached are tentative. The amount of work alread 3 " accornphshed is 
nevertheless surjjrisingl^' large and has served to clearly indiciitc the great 
value of this new tool. 


There is natural!}^ considerable variation in the thoroughness and com- 
pleteness of the various chapters of this work. In pneral, thej" arc satis- 
factor}^ expositions of the different phases of tlie subject and arc supported, 
in most cases, hy adequate outlines, bibliographies, and index entries. As a 
work of reference and as a guide to further investigations, Biological 
Effects of Radiation/' will certainly make a large contribution. Because 
of the rapid development of the subject, it is cspecialR^ unfortunate that 
publication was dela\'ed so long after the receipt of earlier manuscripts. 

C. jMcC. 


and to the Brompton Hospital, etc., and II.uiou) RicnAim Alduidok, 
M.A., Formerly Scliolar of Peterhnuse, Cambridge, etc. Pp. |91. 
Cumbridget At the University Press. Xcw ^ork' Ihc Alacaniliau 
Company, 193G. Price. SI. 50. 

St. Bautholomkw's, oldest of British hospitals, is ajiprojiriatol.v the yilaoc 
with which this work, the first WTiting of a medical nature connected with 
a known British Imspital, is n-^oeiated. Little was known of 
John Alirfeld, bovond that ho lived and wrote in the latter hull o\ the i nU 
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century, when Chaucer was -writing and the Plantagenets bringing to a 
close their colorful dynasty. He may well have been in the hospital when 
Wat Tyler was brought there to die. The authors have brought to light 
new e-^ddence that Mirfeld \vas a member of a powerful Yorkshire family 
and that he resided in the priory, where he wrote the two works, “Breviar- 
ium Bartolomei” and “Fiorarium Bartolomei.” These characteristically 
medieval compilations of Hippocrates, Galen, Rhazes and the Arabians, 
the Sehola Salernitana, Bernard of Gordon and others give a good picture 
of the state of medicine of the time of Richard II. E. K. 


Makconiterapia. Trattato sulle Onde Corte: Nella Biologia e 
Nelle Applicazioni Terapeutiche. By Prof. Pietro Cignolini, Capo 
del reparto Radiologico ed Aiuto volontario dell’Istituto di Clinica 
Medica Generale della R. University di Genova. In collaboration with 
Prof. F. Baratta, Ing. A. Ascione and Dott. C. Bianchi. Preface 
by Prop. GrusEPPE Sabatini, Direttore della Clinica Medica Generale 
della R. University di Genova. Pp. 362; 152 illustrations and 12 tables. 
Milan; Ulrico Hoepli, 1936. Price, Lire 50. 

The book is divided into 3 parts; 1, Physical and Technical; 2, Biologi- 
cal; 3, Therapeutic Application. Part 1, prepared by non-medical col- 
laborators, presents material such as one expects to find in books on 
physics and electricity. In the biologic section, the damage of microorgan- 
isms is attributed to thermic effects rather than to any specific effect of the 
rays. The nationalism that finds expression in the title is apparent in vari- 
ous ways throughout the text. The reader must form his o-v\m opinion as to 
whether the book lives up to its advertisement as the first complete organic 
and systematic treatise on this subject. E. K. 


Doctor of the North Country. By Earl Vinton McComb, M.D. 
With a Preface by Logan Clendening, M.D. Pp. 238. New York; 
Thomas Y. Crowell Compan}'-, 1936. Price, S2.00. 

Bauerndoktor. By Menhofers Franzef. Pp. 184. Munchen; Verlag 
der arztlichen Rundschau, 1936. Price; paper, Rm. 2.81; bound, Rm. 
3.60. 

The countrj'- practitioner is rightly cherished as the backbone of our pro- 
fession. He it must have been whom Stevenson picked as above the common 
herd, “the flower of our civilization . . . who shared but little in the defects 
of the period and most notably exhibited the ^drtues of the race.” His life, 
too, seems to afford the best opportunity for romantic dramatization, and 
no better food for thought can be put in the hands of a prospective medical 
student than such moving stories as “ Rab and liis Friends,” and Maclaren's 
“A Doctor of the Old School” (in “Beside the Bonnie Brier Bush”). Fol- 
io-wing close on their heels is McComb’s “Doctor of the North Countrj',” 
a doctor’s account of a medical career in the lumber countr}' of northern 
Michigan, an account that has the added advantage of being biographic, not 
fiction. The tales drip tmth and hold the reader from start to finish with 
the skillful simplicity of the author’s st 3 de. First the boy, son of a country 
doctor, learning to love his future profession for its hard won satisfactions, 
then the man’s wcissitudes and “ half laughs ” of the day’s work— epidemics, 
obstetrics, the problems of sex and of bill payments and finall 3 ' some 
unexplained psychic phenomena, all the more hnpressive because of their 
simple presentation. It is good to be reminded, too, that even in the.<=e_da3-s 
of motors and socialized medicine, the romantic life of the “old fashioned 
doctor” still continues. 
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Less ambitious in form and scope, but none tlie less cljarming is Mcn- 
hofers Pranzef's ''Bauerndoktor/' AVitli a more apparent appreciation of 
the natural surroundings of his existence, this German ''farmer's doctor" 
understandingly pursues his chosen task in a way that we like to think of as 
characteristic of pre-war Germany, or at least of many parts of it. To an 
American reader, the episodes have the charm of novelty: What chance in 
this country of being driven iniles through a snowstorm behind a pair of 
the finest horses, owned by a gypsy king, to deliver his long-overdue 
daughter by fitful stovelight in the hay of a gypsy wagon! 

The same hard work by day and night and the same satisfaction in this 
same hard work is apparent in both books. Both of these doctors are opti- 
mists and both are beloved by their communities. Who should ask for 
more? E. K. 


The Adrenals. By Arthur Grollman, Ph.D., M.D., Associate Professor 
of Pharmacology and Experimental Therapeutics, and formerly Associate 
Professor of Physiology, in the Medical School of The Johns Hopkins 
University. Pp. 410; 17 illustrations. Baltimore: The Williams & 
Wilkins Company, 1936. Price, S5.00. 

This is a veiy useful monograph dealing with all aspects of the adrenals 
from the experimental and clinical points of view. 

The author's conception of the adrenals is that structurally and func- 
tionally they consist of 3 parts: medulla, cortex proper and the inner zone 
of the cortex. For the last he has originated the term “androgenic tissue," 
because he thinks that it “has some, as yet incompletely defined function 
relating to the reproductive system." He believes that it is tumor formation 
of the cells of the androgenic zone which causes Aurilism, while cortical 
adenomas not associated ^vith symptoms are derived from other portions of 
the cortex. This conception is interesting and a good Avorking hypothesis. 

In all other respects, the author expresses conventional and soundly sub- 
stantiated views. If anything, he is ultraskeptical, as in regard to the 
emergency theory of the adrenal medulla, where he repeatedly makes 
emphatic statements of the “failure of investigators to demonstrate the 
function of the adrenal medulla." Considering the fact that lie describes 
various conditions under which epinephrin is secreted, as for instance, after 
large doses of insulin, one concludes for one's self that there is valid concrete 
evidence that the adrenal medulla manifests a useful function in opposing 
A’^arious pathologic conditions, even though under normal conditions nq 
function is determinable. 

A few typographical errors were noted; the use of hyperglycemia three 
times (pp. 201, 202 and 203) AA^hen hypoglycemia is intended, of hypo- 
physectomy when adrenalectomy is intended (p. 211), Avhich might be con- 
fusing to casual readers. 

The book will prove A’^ery useful in making easily available most of the 
significant literature on the adrenals, including the author's OAvn important 
inA^estigations. I* 


Collected Writings. Alfred F. Hess, 1875-1933, In Two Volumes. 
Pp. 1444; 127 illustrations, 124 charts and many tables. Springfield, 
III.: Charles C Thomas, 1936. Price, §15.00, ^ ' 

This is really a correlated selection of the finest contributions of one of 
the most noted clinical investigators of our time. , i 

The first A^olurae is introduced by a splendid and sympathetic Inograpliy 
of Dr HessAvritten by Abraham Flexner. This is no grandiloquent culog}^ 
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but a faitliful, honest appreciation of the life and work of a scholar, teacher, 
physician and cultured gentleman. 

The variety of subjects studied and reported by Dr. Hess is amazing, 
especially in the light of the fact that each paper is a real contribution to 
niedical literature. During the later years of his life. Dr. Hess’ tlioughts 
and efforts were directed mainly to the diseases of nutrition, scur^w and 
rickets. In these fields he made his greate.st contributions. It is significant 
that the modern work on rickets, including its prevention and treatment will 
always be associated with the name of Alfred Hess rather than witli those 
who patented similar work. 

These two volumes will be greeted -with appreciation and reverence by 
all of those who know Dr. Hess, and also by those who will care to consult 
the fundamental principles of certain aspects of Pediatrics so ably set 
forth by such a resourceful and brilliant clinical investigator. 

E. T., Jr. 


Medizinisch-chemische Bestijimungamethoden. I^ol. II. Eine Auswahl 
Amn Method fiir das klinische Untersuchungslaboratorium. By Dr. 
Karl Hinsberg, a. o. Professor Vorsteher der chemischen AlAeilung 
des pathologischen Instituts der UnKersitat Berlin. Pp. ISG; 4S illu.s- 
trations, manj’- tables. Berlin: Julius Springer, 1936. Price, Rm. 8.70. 
This is the second volume of selected methods for use in the clinical 
laborator 3 ’-, of which the first was revicAved in this Journal (190, 274, 193.5). 
It covers inorganic materials (48 pages) carbohydrates, proteins and fats 
(73 pages), ferments, vitamins and hormones (17 pages) and hydrogen-ion 
concentration (44 pages). Preferable techniques are adequately presented, 
as are the results to be expected in various conditions. E. K. 


The Patient and the Weather. Vol. I, Part 2. Autonomic Inte- 
gration. Bj'- WiLLiAji F. Petersen, M.D., Avith the assistance of 
]\Evrgaret E. Milliken, S.M. Pp. 781, lithographed; 366 illustrations. 
Ann Ai’bor, Mich.: Edwards Brothers, Inc., 1936, Price, .89.00. 

In this series of five or six monographs, the finst to appear Avas Vol. Ill, 
next Vol. II, and then Part 1 of Vol. I. Failure to release them consecu- 
tiA'clj’’ has been someAA'hat confusing, and the announcement that each 
Amlume is indiAuduallj^ complete, is not fulty borne out in the text, bj' reason 
of references to more detailed consideration of subjects in other A'olumes. 
NeA'^erthcless the diligence and intelligence shoAvn bj’’ Dr. Petersen in 
assembling the data for this most difficult problem, compels our admiration. 

It is here contended that the organism adjusts to the meteorologic en- 
Auronment through the components of the autonomic sA'stem— cheniicaj, 
endocrine and nervous. Interdependent rhidlimic variations of action is 
shoAvn in oxidation, pH, metabolism and blood pressure, in their relation to 
the meteorologic enAuronment: and failure to maintain their projier balance 
mli3'’ lead to dj^sfunction, disease and finalty death. 

Beginning AAoth constitution, a fcAV of the maiu' subjects discussed are: 
atmospheric enA'ironment, atmosphere and the indiAidual, moods and their 
psj'chologic implications, groAAdh, reactions of normal pA'knic and nonnal 
leptosorae indmduals, detailed studies of male and female subjects, reaction 
of children, blood changes, Wassermann and Kahn reactions. The text is 
elucidated bj’’ manj' graphs, sometimes so complete as to sho\y twentA'-onc 
A'ariants, AA’herein a comparison is made of the patient’s pIiAAsiologic mani- 
fe.stations Avith that of the surrounding meteorologic iihenoinena. An 
abundant, relevant bibliography is found at the end of most chajiters but. 
so far, the monographs have lacked indices. 
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More inclusive emdronmental information is given by Hellpach in his 
fourth edition of ''Geopsyche,” so that in addition to weather conditions, he 
also considers the diurnal and season changes, the lunar cycle, together ^vith 
the local geographic and geologic influences. N. Y. . 


Neurological Surgery. By Loyal Davis, M.S., M.D., Ph.D., D.Sc. 
(Hon.), Professor of Surgery and Chairman of the Division of Surgeiy, 
Northwestern University Medical School, Chicago. Pp. 429; 172 illus- 
trations and 2 plates. Philadelphia: Lea & Febiger, 1936, Price,' S6.00. 

^ This monograph, written primarily for the general practitioner to assist 
him in diagnosis and in the advice he may give patients requiring neuro- 
surgical therapy, is a welcome addition to surgical literature. There are 
12 chapters covering diagnosis, cranio-cerebral injuries, intracranial tumors, 
spinal cord tumors and injuries, injuries of the peripheral nerves, the sympa- 
thetic nervous system and epilepsy. 

The volume is clearly and concisely ^vritten, and well arranged. The 
illustrations in black and white are excellent. The known facts are pre- 
sented without the controversy which so frequentty attends the develop- 
ment of a new held of medicine. Although the author says that the work was 
written for the general practitioner, it vull be of considerable value to the 
general surgeon. There is no book now available which in so short a space 
covers the same ground nor are there many volumes which are so well 
written. I. R. 


Principles and Practice of Recreational Therapy for the Men- 
tally III. By John Eisele Davis, Senior Ph 3 ^sical Director, Yeteran^s 
Administration Facility, Perry Point, Md.; Fellow of the American 
Physical Education Association. In collaboration with Dr. William 
Rush Dunton, Jr., Instructor in Psjxhiatry, Johns Hopkins Univer- 
sity. Pp. 206. New York; A. S. Barnes and Company, 1936. Price, 
S3.00. 

To have succeeded in developing a system of pltysical therapy for the 
resocialization in this group of difficult patients, is an achievement. Here 
are given details of the methods these authors eiuplo}^ to capture the atten- 
tion and to arouse the interest in the psychotic and neurotic, through 
"voluntary and expressive activity . . . vitalized b}’^ the expansive play spirit, 
sustained by deep-rooted pleasurable attitudes and evoked by wholesome 
emotional release.” This unique volume is a valuable adjunct in treatment 
and merits a favorable reception. N. Y. 


NEW BOOKS. 

T/ie Clinical Use of Digitalis, By Drew Luten, A.B., M.D., Associate 
Professor of Clinical Medicine in the Wasliington University School of 
Medicine and Physician to Barnes Hospital, St. Louis. Pp. 226; illus- 
trated. Springfield, RL: Charles C Thomas, 1936. Price, 83.50. 

A Preface to Nervous Diseases, By Stanley Cobb, A.B., M.D., Bullard 
ProfCvSsor of Neuropathology, Harvard Medical School; Psychiatrist in 
Chief, Massachusetts General -Hospital. Pp. 173; 13 illustrations. Balti- 
more: WiUiam Wood & Co., 1936. Price, 82.50. 

The Surgical Clinics of North America, Volume 16, No, 8 For/j 

- Number— June, 1936). Pp. 277; 79 illustrations. Philadelphia: W^. 
Saunders Company, 1936. Price: Paper, 812.00; Cloth, 816.00 (Per 
Clinic Year Februar}’' to December). 
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Lane Medical Lechires: Studies in Cardiovascular Regulation. B}'’ G. V. 
Anhep, M.D., D.Sc.,' F.R.S., Professor of Physiologj’', Medical Faculty, 
Egyptian University, Cairo, EgjT^t. Pp. 118; 38 illustrations. Stanford 
University, Calif.: Stanford University Press, 1936. Price; Paper, 
81.50; Cloth, 82.25. 

Diseases of the Nails.' By V. Pardo-Castello, M.D., Formerlj’- A.ssistant 
Professor of Dermatology and Syphilology, Universit 3 ’- of Havana; 
Member of the American Dermatological Association, etc. With a 
Foreword by Howard Fox, M.D., Professor of Dermatologj’- and Syphil- 
ologj'-, New York University, University and Bellevue Hospital Medical 
College. Pp. 177 ; 94 illustrations. Springfield, 111. ; Charles C Thomas, 
1936. Price, 83.50. 

Classification -of Yeasts and Yeast-like Fungi. By C. Virginia Fisher, 
Ph.D., on Fleischmann Grant for Mycological Investigation, and Lloyd 
Arnold, M.D., Professor of Bacteriology and PubUc Health. Pp. 92; 
10 plates. Urbana, 111. : University of Illinois Press, 1936. Price, 81.00. 
Pathology of the Nervous System. A Students Introduction. B}’' J. Henry 
Biggart, M.D. (Belfast), Pathologist to the Scottish Asylums’ Board; 
Neuropathologist to the Rojml Infirmarj’’, Edinburgh; Lecturer in Neuro- 
pathology, Edinburgh University, etc. Foreword bj’’ Professor A. 
Murray Drennen, M.D. , F.R.C.P. Pp. 335; 204 illustrations. Balti- 
more: William Wood & Co., 1936. Price, 85.25. 

Digestion and Health. By Walter B. Cannon, George Higginson Profes- 
sor of Physiology, Harvard Medical School. Pp. 160; 14 illustrations. 
New York; W. W. Norton & Co., Inc., 1936. Price, 82.00. 

Die Nehenniereiirinde. Beitriige zur Experimentellen und IGinischen Patho- 
logie. By Dr. Med. Sigismund Thaddea, Assistent der 11. Med. 
Universitatsklinik der Charit6, Berlin. Pp. 199; 78 illustrations, 36 
tables. Leipzig: Georg Thieme, 1936. Price: Paper, M. 11; Bound, 
M. 13. 

The Art of Treatment. By William R. Houston, A.M., M.D., F.A.C.P., 
Formerly Professor of Chnical Medicine, University of Georgia; Formerty 
Visiting Professor of Medicine, Yale-in-China. Pp. 744. New York: 
The Macmillan Company, 1936. Price, 85.00. 

Abstracts. Proceedings of the New York Pathological Society, held November 
22 and December 27, 1934; Januaiy 24, February 28, March 28, April 25 
and May 23, 1935. Reprinted from the Archives of Patholog}'. Pp. 41. 
(No price given.) 

Principles of Biochemistry. By Albert P. Mathews, Andrew Carnegie 
Professor of Biochemistry, University of Cincinnati, Cincinnati, Ohio. 
Pp. 512; 3 illustrations. Baltimore: William AVood & Co., 1936. 
Price, 84.50. 

The Riddle of Woman. A Study in the Social PsjThologj^ of Sex. By Dn. 
Joseph Tenenbaum. Pp. 477. New York; Lee Furman, Inc., 1936. 
Price, 83.50. 

Urological Roentgenology. Bjr Miley B. Wesson, M.D., Ex-President 
American Urological Association, and Howard E. Ruggles, M.D., 
Roentgenologist to University of California Hospital, St. Luke’s Hospital, 
and Clinical Professor of Roentgenology", University of Cahfornia iMedical 
School. Pp. 269; 227 illustrations. Philadelphia: Lea & Febiger, 
1936. Price, 85.00. 

Favourite Prescriptions. (The Practitioner Handbooks.) Edited by Sir 
Humphry Rolleston, Bt., G.C.A'.O., K.C.B., IM.D., F.R.C.P., and 
Alan A. Moncrieff, M.D., F.R.C.P. Pp. 227. London: Eatc & 
Spottiswoode, Ltd., 1936. Price, 10/6. 
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A Dissertation on the Sensible and Irritable Parts of A7iimals. By Albrecht 
VON Haller [London, J . Nourse, 1735]. Introduction by Owsei Temkin. 
Pp. 49; 1 illustra;tion. Baltimore: The Johns Hopkins Press, 1936 
Price, Sl.OO. 

II Hondo senza Doiine {El Mundo sin Mujeres). By Leteusco. • Pp. 180. 
Guayaquil; Aliprandi & Martini, n.d. (No price given.) 

“Hippolcrates.” Wochensclirift fiir Biologische Medizin in Theorie und 
Praxis, Organ fur die Einheitsbestrebungen in der Medizin. Vol. 32, 
No. 7, September 24, 1936 (Special Robert Bosch Number). Pp. 47; 

1 illustration. Stuttgart: Hippokrates-Verlag, G.M.B.H., 1936. Price, 
Single copy, Rm. .50; Per Year, Rm. 18.00. 

Homoopatliie-Allopathie. Unfertige und Fertige. Herzldappenfehler, Erne 
Klinische BeweiHuhrung. By Dr. Med. ICarl Fahrenkamp, Stuttgart. 
Pp. 181. Stuttgart: Hippokrates-Verlag, G.M.B.H., 1936. Price, , 
Paper, Rm. 7.25; Bound, Rm. 8.25. 

The title of the book is somewhat misleading. Instead of a discussion of the 
problem: hoinceopathy-allopathy, the reader finds a thorough .treatise of the 
developing and fully developed mitral stenosis and its treatment from the allo- 
pathic point of view. W. E. 


Nutritive and Theraj}etdic Values of the Banana. A Digest of Scientific 
Literature. Pp. 141; 1 illustration. Boston: Eesearch Department, 
United Fruit Companj^, 1936. (No price given.) 

This Digest abstracts 292 articles, mostly favorable, on the nutritive and thera- 
peutic uses of the banana. The articles arranged alphabetical^^ by author are all 
indexed. 


Krehs Neue Strong Sachliche Krebslehre. By Med. Dr. Josef Lart- 
SCHNEIDER, Linz a. d. Donaii. Pp. 143; 15 illustrations. AVien: Franz 
Deuticke, 1936. Price, M. 4.00. 

Among the strange theories that are now and then put forth about the origin 
of cancer, this stands out as a curiosity. 


Differ entialdiagnose in der Inneren Medizin. Lieferung 2. 1.-6. Tausend. 

By Prof. Dr. Med. 0. Naegeli, Direktor der Medizinischen Univer- 
sitiitsldinik, Zurich. Pp. 414; 97 illustrations. Leipzig: Georg Thieme, 
1936. -Price, Rm. 9.60. 


Psychiatry for Practitioners. [Reprinted from Oxford Loose-Leaf Medicine.] 
By various authors. Edited by Henry A. Christian, A.M., M.D., 
LL.D., Sc.D. (Hon.), Hersey Professor of the Theory and Practice of 
Physics, Harvard University; Phj^sician-in-Chief to the Peter Bent 
Brigham Hospital, Boston. Pp. 646. New York: Oxford University 
Press, 1936. Price, S6.50. 

Principles and Foibles of Cancer .Research. In regard to Etiology and Na- 
ture. By William Rienhoff, Sr., M.D., F. A.C.S. Pp. 200. Privately 
Printed by AVaverly Press, Inc., Baltimore. (Price not given.) 

Treatment in Psychiatry. By Oskar Diethelm, M.D., Professor of Psy- 
chiatry^, CorneU University Medical College, New York; Psy^'chiatrist-m- 
Chief, The New York Hospital (Payne Whitney Psychiatric Clinic), 
etc. Pp. 476. New York: The Macmillan Company, 1936. Price,* 
S4.00. 

British Maste}*s of Medicine. Edited by Sir D^Arcy Power, K.B.E^., 
F.R.C.S., F.S.A., Consulting Surgeon and Archi\dst to St. Bartholomew s 
Hospital; Honorary^ Librarian, Royal College of Surgeons of En^and. 
Pp. 242; illustrated. Baltimore: William AA^ood & Co., 1936. Price, 


S3.00. ^ 

The Gift of Columbus. By Charles C. Dennie, M.D., Kansas City 
Pp. 195. Kansas City, Mo.: Brown-AAHiite Company^ 1930. 


S2.00. 
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Anatomy of the Human Body. By Henry Gray, F.R.S., Fellow of tlie 
Iloyal College of Surgeons; Lecturer on Anatomy at St. George's Hospital 
Medical School, London. Pp. 1381; 121G illustrations. Twenty-third 
Edition, thoroughly Revised and Re-edited by Warren H. LE^^^s, B.S., 
M.D., Professor of Physiological Anatomy, Johns Hopldns University, 
Baltimore, Md.; Research Associate, Carnegie Institution of Washington. 
Philadelphia: ^ Lea & Febiger, 1936. Price, SIO.OO. 

A Manual of Pharmacology and Its Applications to Therapeutics and Toxi- 
. cology. By 'Torald Sollman, M.D., Professor of Pharmacology and 
Materia Medica in the School of Medicine of Western Reserve Uni- 
versity, Cleveland. Pp. 1190; 22 illustrations. Fifth Edition, entirely 
reset. Philadelphia: W. B. Saunders Company, 1936. Price, S7..50. 

The general plan of previous editions of this valuable textbook has been fol- 
lowed in the present edition. Some 29 topics have been revised and others 
modified, so that the text was entirely reset. 

Materia Medica and Therapeutics. A Text-Book for Nurses. By Linette 
A. Parker, B.Sc. (Columbia University), R. N., Bachelor’s Diploma in 
Education, Teachers College; Formerly Instructor in Nursing and Health, 
Teachers College, Columbia University. Pp. 377; 32 illustrations and 
3 plates in color. Sixth edition, thoroughly revised. Philadelphia: 
Lea & Febiger, 1936. Price, 82.50. 

“The aim of this book is to present the study of drugs from a scientific basis in 
such a way as to appeal to the nurse’s interest. . . . The new Pharmacoixeia 
called for the omission of some formerly well known drugs, such as slrophanthus 
and the resinous cathartics. . . . Many of the proprietary remedies which have 
not proven of value are omitted” and some 40 or 50 new preparations added. 

Fundamentals of Human Physiology. By the Late J. J. R. Macleod, M.B., 
D.Sc., F.R.S., Late Regius Professor of Physiology in the University of 
Aberdeen, Scotland; Formerly Professor of Physiology in the University 
of Toronto, etc., and R. J. Seymour, M.S., M.D., Professor of Physiolog}’", 
Ohio State University, Columbus. Pp. 424; 108 illustrations. Fourth 
Edition. St. Louis: The C. V. Mosby Company, 1936. Price, 82.50. 

This revision retains the stellar qualities upon which the wide usefulness of its 
predecessors has been based. The chapters on the -(dtamins and the endocrine 
glands show the most modification since the 1924 edition. Metabolism and im- 
munity have been presented in more simplified form. Many additional diagrams 
and figures will prove advantageous to the elementary student. O. .S. 

Starlmg’s Principles of Human Physiology. Edited and Revised by C. 
Lovett Evans, D.Sc., F.R.C.P., F.R.S., LL.D. B’ham, Jodrell Profes- 
sor of Physiology in University College, London. The Chapters on the 
Central Nervous System and Sense Organs revised bj’’ H. Hartridge, 
M.A., M.D., Sc.D., F.R.S., Professor of Physiology at St. Bartholomew’s 
Medical College. Pp. 1096; 554 illustrations (6 in color). Seventh 
Edition. Philadelphia: Lea & Febiger, 1936. Price, 88.75. 

A Text-Book of Physiology, for Medical vStudents and Physicians. By 
AVilliam H. Howelu, Ph.D., M.D., Sc.D., LL.D., Emeritus Professor of 
Physiologj'’ in The Johns Hopldns Universit}', Baltimore. Pp. lloO; 
308 illustrations. Thirteenth Edition, thoroughly retnsed. Philadel- 
phia: \Y. B. Saunders Company, 1936. Price, 87.00. 

A Text-Book of Pharmacology and Therapeutics or the Action of Drugs in 
Health and Disease. Bj"- Arthur R. Cushny, M.A., M.D., TAj.D.. 
F.R.S., Late Professor of Materia Medica and Phannacology in the 
University of Edinburgh. Pp, 808; 70 illustrations. Eleventh Edition, 
thoroughly revised by C. W. Edmunds, A.B., M.D., Professor of Alatcria 
Medica and Therapeutics and Director of the Pharmacological Labora- 
tories in the University of Michigan, Ann Mbor, and J. A, Gunn, M.A.. 
M.D., D.Sc., F.R.C.P., Profe.^sor of PhannacologA" and Director of the 
NulReld Institute for Medical Research, University of O.xford, Oxford, 
England. Philadelphia; Lea & Febiger, 1936. Price, 86.50. 
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Pnncivles of Chemistry. An Introductory Textbook of Inorganic, Organic 
and Physiological Chemistrj'- for Nurses and Students of Home Economics 
and Applied Chemistry. With Laboratory Experiments. By Joseph 
H. Roe, Professor of Biochemistry, School of Medicine, George Washing- 
ton University; Formerly Instructor in Chemistry, Central School of 
Nursing, Washington, D. C. Pp. 475; 39 illustrations, and 2 colored 
plates. Fourth Edition. St. Louis: The C. V. Mosby Companv. 
1936. Price, S2.75. ’ 

This book, as the title implies, purports to cover the entire field of chemistry 
required in the training of nurses and students of home economics. The treatment 
accorded to each particular topic is necessarily very brief but the author succeeds 
well in his attempt to provide^ a comprehensive chemistry textbook for such stu- 
dents. In this, the fourth edition, a number of revisions have been made, particu- 
larly in order to bring the book more nearly up to date in the fields of vitamins and 
hormones. Laboratory experiments are also included, J. A. 

Roentgen Interpretation, A Manual for Students and Practitioners. By 
George W. Holmes, M.D., Roentgenologist to the Massachusetts 
General Hospital and Clinical Professor of Roentgenology, Harvard 
Medical School, and Howard E. Ruggles, M.D., Roentgenolo^st to 
the University of California Hospital and Clinical Professor of Roentgeno- 
logy, University of California Medical School. ^ Pp. 356 ; 243 illustrations. 
Fifth edition, thorough^ revised. Pliiladelphia: Lea & Febiger, 1936. 
Price, S5.00. > 

Modern Urology. In Original Contributions by American Authors. Vol. 1 . 
General Considerations— Diseases of Penis and Urethra — Diseases of 
Scrotum and Testicle— Diseases of Prostate and* Seminal Vesicles. Pp. 
951; 546 illustrations and 12 plates (some in color). Vol. II. Diseases 
of the Bladder — Diseases of the Ureter— Diseases of the Kidney— Radia- 
tion Therapy of Tumors of the Genito-urinary Tract. Pp. 862; 374 

f illustrations and 9 colored plates. Edited by Hugh Cabot, M.D., LL.D., 
C.M.G., F. A.C.S., Professor of Surgery, The Ma}^ Foundation, Graduate 
School of the University of iviinnesota, and Consulting Surgeon to The 
Mayo Clinic, Rochester, Minn.; Formerly Dean and Professor of Surgery 
in the Medical School of the University of Mchigan, Ann Arbor. Phila- 
delphia: Lea & Febiger, 1936. Third Edition, thoroughly revised. 
Price, S20.00. 

A Textbook of Surgery, By John" Homans, M.D., Clinical Professor of 
Surgery. Compiled from Lectures and Other Writings of 23 Members 
of the Surgical Department of The Harvard Medical School. With a 
Special Bibliographical Index and Illustrations by Willard C. Shepard. 
Pp. 1267; 530 illustrations. Fourth Edition. Springfield, 111.: Charles 
C Thomas, 1936. Price, S 8 . 00 . 

Bailey* s Text-book of Histology (Eiwjm and Strong). By Philip E. SmTH, 
Professor of Anatomy, Editor; Russell L. Carpenter, Ph.D., Wilfred 
M. COPENHAVER, Ph.D., Charles M. Goss, M.D., Aura E. Severlvg- 
HAUS, Ph.D., all Assistant Professors of Anatomy, College of Phj''sicians 
and Surgeons, Columbia University. Pp. 773; 506 illustrations, some in 
colors. Ninth Edition, Revised and Rewritten. Baltimore: William 
Wood & Co., 1936. Price, S6.00. 

Recent Advances in Endocrinology. B 3 ’’ A. T. Cajieron, jM.A., D.Sc. 
(Edin.), F.I.C., F.R.S.C., Professor of Biochemistry, Faculty of Medi- 
cine, University of Manitoba; Biochemist, Winnipeg General 
Pp. 458: 65 illustrations, including 3 plates. TWrd edition. Philadel- 
phia: P. BlaHston^s Son & Co. Inc., 1936. Price, S5.00. 

A Practical Medical Dictionary, THo:kL\s Lathrop Stedman, A.M., 
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HEART DISEASE IN PREGNANCY. 

The chaotic state of our knowledge concerning the relationship of 
heart disease to pregnancy has gradually given way, particularly in the 
past 15 years, to a more orderly organization of the problem at hand. 
The reports of the past 5 years reflect not only the organization of the 
problem, but also the application of the newer knowledge of cardiology. 
Should the cardiac patient become pregnant? What may we expect 
if she does become pregnant? Should the pregnancy go to term? Is 
intervention advisable? What method of delivery is the procedure of 
choice? Which anesthetic is to be preferred? Should sterilization be 
done? These are among the questions having no final answers as yet, 
but for which definite helpful rules have been formulated. 

The Effect of Pregnancy Upon the Nornaal Heart.— Pregnancy vir- 
tually converts woman, into a new physiologic organism. IMany 
anatomic as well as physiologic changes occur. “From the very moment 
the ovum is implanted in the uterus, it keeps on exacting more and more 
from the maternal organism; and during the 9 months of normal preg- 
nancy, there is a steady increase of the demands from' practically every 
ox'gan of the mother.”^^ Metabolism is distinctly affected. Both 
anabolic and catabolic processes are accelerated. New endocrine 
equilibria develop. The fetus enlarges and with it the uterus. New 
demands are made upon the circulation and consequently upon the heart. 

Little is known of the effects of pregnancy upon the heart. “Only 
when Ave have a clear understanding of how the normal heart acts in 
normal pregnancy are we able to account for the heart action in various 
diseases of pregnancy and, especially, to appraise the efl'ect of preg- 
nancy on the injured heart.””^ While these reactions have been the 
object of many investigations, those of Gammeltoft-^ and of Slander 
and his group®^-®^ are most important. 

Gammeltoft studied 239 cases with regular examinations througliout 
the entire period of pregnancy. All were primiparte or secundipara* of 
normal physique. Examinations were made every 2 to 3 weeks from 
the second or third month on. In the majority of cases circulatory 
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S3™ptoms did not develop and aside from soft systolic murmurs, pre- 
mature beats and accentuation of the pulmonic second sound, usual 
clinical methods demonstrated no changes. IMost interesting, however, 
was the fact that 39 of the 239 healthy individuals developed definite 
cir.culatory syniptojnsjn the last half of pregnancy, sufficient in the last 
2 months to suggest heart disease. Of the 39, 24 developed dyspnea; 
19 had albumin in the urine; 34 had edema. Physical examination 
disclosed evidence of cardiac enlargement, tachycardia, murmurs and 
accentuation of the second pulmonic sound. Gammeltoft describes 
these murmurs as functional in type, rarely apical and both systolic and 
. diastolic in time. The usual procedures affecting cardiac function 
(work, rest in bed, digitalis) had no effect. Blood pressures were normal. 
Deliveries were uneventful and examinations in the puerperium dis- 
closed the disappearance of practically all symptoms and signs. 'T find 
it of the greatest importance that the obstetrician as well as the general 
practitioner realize that such functional — gestatoiy — heart disturb- 
ances do occur in pregnancy, that they are relatively frequent, and that 
they are of no consequence whate^^er during parturition.’^ Systemic 
examination throughout the entire period of gestation is stressed as 
important in differentiating these cases from organic heart disease. 
Gammeltoft further states that, if these patients are first seen late in 
pi'egnancy, misdiagnosis may result, and that there is no doubt that 
such cases are frequently included in statistics on organic heart disease. 

Two of the signs regarded as pathognomonic of heart disease appear to 
lose their full diagnostic significance in pregnancy. These are, 1, the 
diastolic mimmur, and 2, cardiac enlargement. The occurrence of dias- 
tolic murmurs in pregnancy without organic valvular disease has been 
mentioned above. They are, however, basal and in cases seen by the 
writer, blowing in character, and disappear postpartum. Confusion 
with the murmur of mitral stenosis, therefore, does not occur. 

The increased cardiac dulness to percussion and the increased diame- 
tei‘s to Roentgen ray measurement are ascribed by most observers to 
cardiac displacement resulting from increased height of the diaphragm 
following uterine enlargement. Transverse position of the heart, it is 
well known, can explain these findings. Enlargement of the breasts 
may make examination more difficult so that enlargement is erroneously 
diagnosed. Another school, however, believes that actual h^’pertrophy 
or dilatation exists.^^*-^ The findings are controversial. Indeed the 
minute volume output of the heart is increased.^^*^^’^'* Stander and 
Cadden,°=^ using the more accurate acetylene method, have shovm that 
normal pregnancy is accompanied by a progressive increase in cardiac 
output ns term is approached. This increase amounts to over 50 % in 
the latter half of pregnancy and "'as normal pregnancy is not associated 
with an appreciable fall in blood pressure it is apparent that normal 
gestation is accompanied by a marked increase in cardiac work.^ 
Stander is unable to state whether this additional cardiac work is 
effected by actual hypertrophy of the heart, or by calling into function 
any reserve force of the heart. Reid*^" doubts the necessity for the 
assumption that increased cardiac output means a marked increase 

in cardiac work. , i* i 4 - 

The incidence of cardiac failure increases, m the presence ot Heart 
disease, as pregnancy progresses. The fact that the cardiac output 
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increases appreciably from the fourth month on leaves no (loul)t that 
the damaged heart is severely taxed as pregnancy progresses. Conse- 
quently, failure early in pregnancy portends a serious outcome. Even 
though in experimental animals-® no cliange in heart size vitli pregnancy 
Avas demonstrated, and although similar studies in Avomen'*® haA'e been 
negative, the increase in cardiac A\’ork way cause hypertrophy Avhich 
is not grossly apparent. 

Change in the position of the heart can explain not only the apparent 
enlargement but may explain A^ery simply many of the electrocardio- 
graphic changes accompanying pregnancy. Feldman and Hill,®' 
among others, describe the left axis dcAuation AA'hich occurred in 24 of 
36 patients Avithout heart disease. In 17 of the 24, T.-j Avas negative. 
These findings occur typically in transA'erse hearts. Correlation Avith the 
Jieight of the uterus shoAved that 80.88% had changes in the electro- 
cardiogram at the greatest height of the uterus. The results of Can' and _ 
Palmer'^ Avere similar in many respects. The development of a large 
Q Avave in Lead III Avith disappearance folloAving deliA-ery has been 
described®'®® and these changes have been shoAvn to correlate closely 
Avith a transverse position of the heart. 

The strict qse of measurement of components of the Q R .S' complex 
to determine hypertrophy of one chamber or the other, as Gannneltoft’s 
co-A\wkcrs haA^e done, cannot be accepted because of our lack of knoAvl- 
edge of the significance of these components, and because of the fact 
that cardiac displacement may result from movement in more than one 
plane, interfering Avith the calculations interpreted as indicating 
hypertrophy. The occurrence of these changes in correlation AA'ith 
uterine height points to displacement as a cause of the cardiac dulness 
and measurement changes. A high diaphragm, as Avell, can explain the 
reduced vital capacity and account for the dyspnea and the accentuated 
P 2 . 

The Diagnosis of Heart Disease in Pregnancy. The incidence of 
organic heart disease in pregnancy A'^aries, among many factors, with 
the soundness of the criteria used in diagnosis, geographical distribution 
and the type of patient attracted to the reporting clinic. For example, 
Avhen the clinic at Boston Lying-in Hospital Avas started, the ineidene(* 
of heart disease Avas 0.65%. This percentage subsequently rose to 
1.5%, due not only to increasingly careful examination, Carr and 
Hamilton® belicA^e, but also to the fact that the cardiac clinic attracted 
patients Avith heart disease Avho Avould not have gone to the hospital 
if they had had no heart disease. In general, the incidence of heart 
disease in pregnancy is aliout 1 %. Reis and Frankenthar’’ found 102 
of 7670 patients AA’ith heart disease (1.33%). Herrmann and King’’ 
report 24 (1,38%) in 1746 Avhite Avomen. Scluilze'*' reports 118 (1.1 %) 
in 10,562 patients; DonoA’an, in England,'® 52 (0.255%) in 20,306 
deliA’eries ; Lamb,®®“ 50 (2.7%) in 2193 patients; Fitzgerald.®® 126 
(0.66%) in 19,000 cases; Stander,®® 81 (4.15%) in 1951 cases; Hanley 
and Anderson,®^ 65 (0.44%) in 14,700 cases, and Daichman and Ivorn- 
fcld,'® 205 (0.93%) in 22,100 cases. In this entire group 823 patients 
Avith organic heart disease Avere found in 100,228 obstetrical eases, an 
incidence of 0.82%. 

When apparent enlargement of the heart Avith dyspnea and various 
murmurs is accompanied by edema of the ankles, determination of 
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exact cardiac status is most difficult. It is here that the guides and 
principles outlined by Reid^^® are advantageously followed in determin- 
ing the presence or absence of organic heart disease. Below the age of 
40— and most pregnancies occur, of course, below that age— Reid con- 
siders a diagnosis of heart disease rare^’’ justifiable in the absence of one 
or more of the chief reliable signs. A similar group of findings has been 
enumerated by Herrmann.^® 

Hamilton and Kellogg^®^ found that, 7.5% of all women entering 
tiae pregnancy clinic had something in the history or physical examina- 
tion to require a decision on the heart. Breed and White state that 
50% of pregnant women presenting cardiac signs and symptoms do 
not have organic heart disease.^ The difficulties described by Gammel- 
toft have already been mentioned. The extreme importance of eliciting 
pathognomonic evidences of organic heart disease, therefore, becomes 
apparent. Essentially these are: 

1, Definite cardiac enlargement. That this finding must be used 
with caution has already been discussed. 

2, Serious mechanismal disturbances, such as true pulsus alternans, 
heart block not due to digitalis, amlcular flutter, and auricular fibrilla- 
tion. 

3, Definite thrills wliich are unmistakably cardiac. A slight vibra- 
tion is insufficient. 

4, An unmistakable pericardial friction rub. 

5; Diastolic murmurs. Certain exceptions in pregnancy have already 
been mentioned. 

6, Expansile pulsation of the liver. 

7, Significant engorgement of the neck veins in the sitting position. 
While this finding may be due to the pressure of tumors and abnormal 
position of the diaphragm (again pregnancy may interfere), it is par- 
ticularly significant if associated with enlargement of the liver and 
particularly an expansile pulsation of the liver. 

8, Persistent arterial hypertension or widespread arteriosclerosis of 
long duration. 

9, Typical classical angina pectoris. This finding is based on history 
alone and must be evaluated in that light. 

While 1, 5 and 7 must be carefully evaluated in pregnancy, the re- 
maining findings ob^^ously mean heart disease by their very presence. 
In their absence, heart disease is seldom present in the child-bearing 
age except possibly as (a) acute rheumatic endocarditis and myocar- 
ditis, and (b) bacterial endocarditis. Even in the absence of definite 
signs a past history of any clear cut picture of the rheumatic s^mdrome, 
such as a typical polyarthritis or chorea, should raise the clinical sus- 
picion of the disease to a high level. 

The Etiologic Diagnosis. — The etiologic types of heart disease occur- 
ring in pregnancy are, of course, any types which may affect woman in 
the child-bearing age. Since rheumatic heart disease is most frequent 
in this group, it receives greatest consideration in any discussion of heart 
disease in the gravid woman. Approximately 85 to 95% of all organic 
heart disease in pregnancy is The remaining 

5 to 15 % represents the usual other causes which may also^ be seen in 
this period, such as septic heart disease (bacterial endocarditis), syphili- 
tic, thyrotoxic, hypertensive, arteriosclerotic and congenital types. 
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Organic heart disease, dependent upon pregnancy alone as an etiologic 
agent, is not recognized. 

Anatomic Diagnosis.— With rheumatic heart disease accountable for 
90% of serious cardiac disturbances, the chief anatomic lesions will 
be, naturally, those of rheumatic heart disease. Valvular defects are, 
therefore, most common, particularly in the mitral valve. The most 
important of these is mitral stenosis. Daniels^® has compiled the data 
on the incidence of valvular defects as given by Kellogg, Pardee, White, 
Mcllroy and Daly, representing a. wide geographical distribution. In 
590 cases, 62.5% had mitral stenosis; 246 patients had mitral stenosis 
alone, 13S mitral insufficiency, 7S both lesions, 9 mitral insufficiency 
and aortic insufficiency, 38 double mitral lesions with aortic insufficiency, 
17 aortic insufficiency alone, 7 mitral stenosis and double aortic lesions. 
In this series, as well, 15 cases of congenital heart disease were found, 
representing 2.5% of the total number of cases. Carr and Hamilton'' 
found a similar incidence, 12 (2.4 %) in 500 consecutive cases. Of these, 
5 had interventricular septal defects, 2 patent ductus arteriosus, 1 
coarctation of the aorta and 4 the anomaly not identified. Any defect 
compatible with the child bearing age is possible. The same observers 
note that those without disability and with a congenital lesion which 
does not communicate between the right and left sides of the heart or 
pulmonary artery and aorta have no difficulty. Others® find that those 
attaining the child-bearing age without incapacity usually pass through 
pregnancy and labor Avithout difficulty. Shapiro and Simons®'’ report 
successful termination of a case with the tetralogy of Fallot, indicating 
that high grade cyanosis is not an absolute contraindication to preg- 
nancy. However, if a chance for shunting blood from the right to the 
left side of the heart exists, as in interventricular septal defect, sudden 
unexpected symptoms may follow the second stage of labor.® Rapid 
respirations and heart rate may develop and death may result without 
congestive heart failm’e. Such symptoms are ascribed to the sudden 
release in peripheral pressm’e especially after Cesarean section and 
version. The type of congenital lesion may, therefore, influence the 
type of delivery and a knowledge of the presence of lesions permitting 
I'ight-left shunts may lead one to anticipate and prevent serious com- 
plications. Syphilitic heart disease (aortic regurgitation, aortitis, 
aneurysm) is not common. In aortic regurgitation due to syphilis, the 
prognosis is poor and the maternal risk is great. 

Carr and Hamilton found that in rheumatic heart disease, actiA'ity 
of the process, the biggest single factor in prognosis, had almost entirely 
ceased. In 472 cases averaging 1 year under observation, 472 years 
of rheumatic heart disease in adult women, only 3 showed evidence 
of activity. 

In the non-A’^alvular group, hypertrophy and dilatation accompanying 
hypertension and hj’^perthyroid states are seen. Coronary disease and 
its resultant changes are rare. Coronary occlusion has been reported.'*^ 
Adhesive pericarditis is rare. It is in the non-valvular group that diag- 
nosis becomes most difficult, especially since both the etiology and the 
anatomical defects may be oA'erlooked. Care must be used in all meth- 
ods of examination. In the non-A’ah'ular group, cardiac enlargement 
is a most important sign and one which may be confused AA’itli the normal 
changes of pregnancy. 
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Another rare, but important, anatomic type of cardiac disease in 
pregnancy is subacute bacterial endocarditis. Although only 8 cases 
have been reported as such in the American literature, its incidence 
is more common as evidenced by cases in general reports.®*"^^ The dis- 
ease is invariably fatal, and pregnancy does not appear to aggravate it. 
Conversely, the disease does not seem to affect the course of pregnancy, 
labor, or the puerperium.^® There appears to be no advantage in pre- 
mature delivery or Cesarean section, except to save the baby if the 
mother is tlmeatened with death. There has been only one reported 
fetal death, and’ this in a premature baby. In the remaining reported 
cases the babies have all done well. 

The Physiologic Diagnosis. — There are no raechanismal disturbances 
peculiar to pregnancy. Sinus tachycardia, simple rapid pulse, is a 
common finding in the absence of heart disease. The same may be 
said for extrasystoles. Extrasystole is the most common arrhythmia 
both in and outside of the gravid state. 

Heart Block . — Until February, 1936, there had been reported 13 
cases^'^" of complete arterioventricular heart block in pregnancy. 
The most common cause of heart block, arteriosclerotic heart disease, 
is usually not present in the age group under discussion. Most common 
causes in this group are rheumatic fever, diphtheria, congenital lesions, 
and perhaps over-digitalization. Symptoms may be entirely lacking, 
or with transition from partial to complete block, dizziness, convulsions, 
and coma indicative of a Stokes-Adams seizure may occur. Greenhill 
cites Freund^s case in which miscarriage occurred at the eighth month; 

hours later the patient died in a Stokes-Adams attack. One of 
McIIroy and RendePs 2 cases^^ developed similar attacks postpartum. 
Herskovic's case, also cited by Greenhill, was similar. Symptoms are 
prone to develop in pregnancy, particularly postpartum. Herrmann 
and King’s case,^^ however, had 6 successful deliveries Avithout any 
complications. Since heart block is usually a manifestation of wide- 
spread myocardial damage, it is considered a serious sign of heart dis- 
ease, If caused by a lesion Avhich is not extensive, the cardiac reserve 
may be little affected and patients may live 20 to 30 3 ^ears Avithout 
symptoms, In most reported cases, pregnancy and labor haA^e been 
uneventful.^ With good compensation and in the absence of 
symptoms, interference in labor is contraindicated except for shortening 
of the second stage Avith Ioav forceps. Local anesthesia is the procedure 
of choice.^'-^'^^ With decompensation, Greenhill advises low cervical 
Cesarean section A\dth local anesthesia. 

Heart block of the bundle branch type has been recognized in preg- 
nancy.^^ In 2 cases reported, 1 patient died in labor, the other liA^ed 
folloAAung Cesarean section. 

Paroxysmal tachycardia is a more common mechanismal disturbance 
closely related to ectopic beats. It is estimated^ that close to 1% of 
all pregnant Avomen haA^e attacks. It occurs most often in those Avith 
no evidence of organic disease and is usually of no grave^ significance. 
Carr and Hamilton include 2 such patients in the group of serious heart 
disease because of the length and seA’erity of the attacks. OccasionaU} 
attacks are so long and severe that death may ensue. The Avriter 
observed such a case carried through to autopsy at which no organic 
heart disease was CAudent. Such’ an outcome is, hoAA^CA’^er, most unusua 
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and in pregnancy the outcome has been uniformly good. 20 , 86 . 16,39 
of these cases was interesting in that attacks ceased during the period 
of gestation. 

As an accompaniment of organic heart disease, Carr and Hamilton 
observed this disturbance 7 times in 500 cases. In 1 patient with mitral 
stenosis an attack was followed by congestive heart failure, premature 
labor and death. Cesarean section is to be considered^® in those patients 
with a serious circulatory response to the attacks, unless they are readily 
controlled. 

Auricular fibrillation, because of its frequency and serious prognostic 
significance, is the most important disturbance of cardiac mechanism in 
pregnancy. In Carr and Hamilton’s series there were only 14 instances 
in 500 cases. Six of the 14 occurred among ,32 fatal cases. Of the fatal 
cases IS % had auricular fibrillation, while the incidence was only 2.S % 
in the entire series; 43% of those with fibrillation died.' Robinson'’® 
records a mortality of 72% in 18 cases. These authors also remark 
that the incidence of auricular fibrillation in their series is remarkably 
low compared to the usual incidence in rheumatic heart disease outside 
of pregnancy, most probably due, in part at least, to age of the patients. 
The average age of those with auricular fibrillation was 4 years higher 
than that for the entire group of 500. 

Pardee"*®^ recognizes auricular fibrillation as a complication which 
affects the plan of treatment and prognosis based otherwise solely on 
functional capacity. These exceptions will be noted in the functional 
classification given below. 

Cardiac insufficiency is best considered in the diagnosis as to functional 
capacity. 

Diagnosis as to Functional Capacity.— Functional capacity, prognos- 
tication and treatment are so closely interrelated that a discussionjof 
one naturally involves the other. 

Knowing that heart disease is present, the physician has before him 
the most difficult problem in all medicine — prognosis. Upon it one 
decides the advisability of the patient’s becoming pregnant, the ex- 
pected course of the case, the problems of intervention and deli\'ery, 
anesthesia and sterilization. Some’® believe it is impossible to prog- 
nose the outcome of pregnancy in a cardiopath. 

Before the World War, prognosis and its problems were based almost 
entirely upon anatomical defect. Shortly after the war, however, 
Mackenzie pointed out the fallacy of predictions upon the anatomical 
state of the heart alone. He called attention to the importance of the 
functional capacity of the heart as an estimation of its ability to carry 
through pregnancy. In 1922, Pardee reemphasized this view, particu- 
larly from the point of view of the patient’s past activities and his 
ability to react to certain function tests. The application of the estima- 
tion of the functional capacity of the heart as advocated by the Asso- 
ciation for the Prevention and Relief of Heart Disease and Later ap- 
proved by the American Heart Association” has led to its wide-spread 
use and confirmation. One must remember, however, that there are 
certain anatomical defects and mechanismal disturbances which vio- 
late this rule. The more important of these have already been dis- 
cussed. 

The classification of patients as to functional capacity as advocaterl 
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by the Criteria Committee of the Heart Committee of the New York 
Tuberculosis and Health Association^^ is as follows: 

Cla^s 1. Patients with organic heart disease able to carry on ordinary 
physical activity without discomfort. Ordinary physical activity does not 
cause undue fatigue, palpitation, dyspnea or chest pain. Patients in this 
class do not show physical signs of cardiac insufficiency and rarely signs of 
active heart infection. 

Class 2. Patients with organic heart disease unable to carry on ordinary 
physical activity without discomfort. 

(a) Activity slightly limited. Ordinary physical activity causes undue 
fatigue, palpitation, dyspnea or chest pain. Patients in this class rarely 
show physical signs of cardiac insufficiency or signs of active heart infection. 

(b) Activity greatly limited. Less than ordinary physical activity causes 
fatigue, palpitation, dyspnea or chest pain. Patients in this class usually 
show one or -more physical signs of cardiac insufficiency or the anginal s^m- 
•drome or signs of active heart infection. 

^ Class 3. Patients vdth organic heart disease and with symptoms or 
signs of cardiac insufficiency at rest, unable to carry on any physical activity 
without d^comf ort. ^ There is fatigue, palpitation, dyspnea or chest pain at 
rest. Patients in this class show marked physical signs of cardiac insuffi- 
ciency or the anginal syndrome, or signs of active heart infection. 

In the application of these rules to the pregnant woman one must 
realize that certain symptoms used in classification may arise in the 
normal pregnant woman. ^^One must compare the cardiac patient 
with a woman of similar physical habitus, the same stage of pregnancy 
and a similar degree of uterine enlargement.”^^ Although Pardee^^ 
has advocated the use of an efficiency test, the swinging of dumb-bells, 
in, this estimation, it is generally believed that the patient's reaction 
to her daily activities is as adequate a test as we have at present. It 
is to be remembered further that the cardiac state in pregnancy is not 
static, that with progress of the pregnancy, or heart disease, and changes 
in environmental factors, a patient may need reclassification from time 
to time. Nor can individualization be forgotten. Each patient is a 
problem unto herself, requiring her ovm application of general principles 
and rules. 

In general, one may say^^^ that patients in Class 1 will give no trouble; 
that those in Class 2-a most probably will not; but that those in Class 
2-b may run into difficulties; while those in Class 3 present a high mor- 
tality and difficulties in management. Such conclusions are borne out 
by many reports not only in this country but in Europe as well. Daniels^^ 
has collected 1364 cases from the reports of Pardee (1929), Hamilton 
and Kellogg (1928), Breed and White (1923), Corwin and Herrick (1927) 
Mcllroy and Rendel (1931), Daly (1924), McClure (1932) and Gilchrist 
(1931). In 554 cases falling into Classes 1 and 2-a there were no deaths. 
Seven (6%) of 120 women in Class 2-b and 25 (9%) of 279 in Class 3 
died. In 8 widely scattered clinics reporting 1364 cases, the. value of 
♦the method is clearly demonstrated. have reached 

similar conclusions. 

Objections have been raised to the use of the classification as to iRRC- 
tional capacity. Schuman'^® states that a more simple division into mu 
and severe cases would be less difficult and more satisfactory. Lie 
believes that the mild cardiac can be treated as any other obstetric 
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patient, except for limitation of exercise and shortening of- the second 
stage of labor. The severe cardiacs, he states, must be treated individ- 
ually. Parity, the period of gestation when first seen, her ability to obey 
instructions, religion and desire for children are among the factors which 
must be taken into consideration. BramwelP'' divides his cases into 
three groups: 1, the most serious, such as those with auricular filjrilla- 
tion or congestive failure in the past; 2, those with failure during the 
later months of pregnancy; and 3, trivial cases. Hamilton and Kel- 
logg266 classify their patients chiefly on anatomic defects. In Class 1, 
they place patients with severely injured or disordered hearts, chieflj’' 
because of enlargement, a diastolic murmur, or both. These are cases 
of definite heart disease. Class 2 contains the “possible cardiacs,” 
those without clear signs of severe injury. Class 3 includes those defin- 
itely without heart disease, the majority with cardiac neurosis or neuro- 
circulatory asthenia. Class 1 contains all the serious cases. These 
cannot be profitably divided into clearly bad and clearly good risks,'’ 
a view directly opposite to that of the proponents of the functional clas- 
sification. Active rheumatic fever, they state, definitely contraindi- 
cates pregnancy, but is rare in pregnancy. Another factor influencing 
prognosis is the age of the patient. In their group those 35 years of 
age or older Avere twice as likely to fail as those under 35. Schulze also 
reported that, of those over 35, 35% decompensated while only 20% 
of the younger group failed. 

Stander^ also found the classification as to functional capacity unsat- 
isfactory. He considers each patient an individual problem. Patients 
with no signs of decompensation who have gone througli pregnancy 
comfortably are allowed to have spontaneous deliveries. With signs 
of cardiac strain in labor forceps are applied after full dilatation. With 
cardiac decompensation bed rest is advised Avith the usual therapy for 
heart failure. Upon the outcome of such treatment the decision as to 
operatiA'^e delivery to lessen the strain of labor depends. He also divides 
patients into 3 groups. Group 1 includes those Avith a history of cardiac 
disturbances Avith the ability to carry on as usual, but Avithout symptoms 
of decompensation. Group 2 contains those Avith no liistory of decom- 
pensation but AAdio are forced to limit their actiA'ities. In Group 3, 
patients give a definite history of decompensation and incapacity in the 
past. In general, these call for radical treatment, interruption of preg- 
nancy and possibly sterilization. 

Although Mcllroy and Rendel state that the actual anatomic lesion 
appears to liaA'^e little bearing on the prognosis, they also state that cases 
Avitli enlargement are less satisfactory than those AA-ithout, and that 
cases Avith great enlargement and adhesive pericarditis are alAA'ays 
serious. The past history may be a factor both in regard to a history 
of previous congestiA^e failure and the type of acute rheumatic manifes- 
tation. All else being equal the history of a severe rheumatism or 
chorea makes the prognosis Avorse. Syphilitic aortic regurgitation is a 
dangerous lesion inside or outside of pregnancy because of the rapidity 
Avith Avhich the functional capacity maj^ change. 

Lamb"'’"’^ does not belicA’^e that functional classification alone is 
sufficient for prognosis. In 110 patients studied, 12 patients in Classes 
1 and 2-a became decompensated. Analysis of the cases led^ to the con- 
clusion that the size of the heart, the presence of a long rumbling murmur 
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at the apex, the duration of the rheumatic disease and the signs of its 
activit^^, and the presence of auricular fibrillation were factors which 
must be considered as well in the evaluation of a pregnancy risk. 

Pardee^-^ lists 3 complications which affect the prognosis and modify 
treatment which would be based solely on functional capacity. Auricu- 
lar fibrillation is often associated mtb embolic phenomena. This adds 
to tlie risk of labor and a patient in Class 2-b with auricular fibrillation 
should be allowed to continue pregnancy only if the heart rate can be 
kept in normal range witJi digitalis and if the exercise test does not cause 
prolonged and great tachycardia. In Class 2-a, the danger of emboli 
is not as bad as in Class 2-b but without similar control Cesarean section 
is preferred. ^ Congenital heart disease and itsjcomplications have al- 
ready been discussed. Bacterial endocarditis, the third special condi- 
tion affecting prognosis, has also been considered. 

It seems clear from the reports given that neither valvular defect 
alone, nor functional capacity alone is all important in prognosis. In 
general, functional capacit}'' appears to be most important, but other 
factors also, cardiac enlargement, previous cardiac failure, auricular 
fibrillation, bacterial endocarditis, age, parity, rheumatic activity and 
certain types of congenital defects, among other factors, may play a 
part in prognosis. The middle ground appears to be the correct one. 
It is evident from the points of view just reviewed that, the diagnosis 
of organic heart disease being established or doubtful, the problem of 
prognosis is not simple. The divergence of views indicates how unsettled 
and insecure prognostication is, in spite of the advances in cardiology. 
To undertake the task of prediction of the course of the disease, so that 
a therapeutic approach most beneficial to both the mother and child 
will follow, requires decisions in an ill charted field of medicine where 
danger always lurks. 

The late effects of pregnancy upon the functional cap'acity and car- 
diac reserve constitute a much debated and, at present, unsettled 
problem. Some believe tliat it shortens life, others that it does not. 
To throw light on this question, Gilchrist and Marray-Lyon^^ compared 
a group of cases who had borne children with a group who had not. 
Tliey point out the fact that rheumatic heart disease itself runs a down- 
ward course over a period of years and that to show that pre^ancy 
accelerates the process is not eas 3 ^ The possibility that those with less 
severe degrees are selected for marriage and that women with the slight- 
est defects are likely to bear more children adds further to the difficul- 
ties of analysis. Postmortem records of 109 cases, including males (40), 
nulliparous (2S) and parous (41) females, were studied. All had mitral 
stenosis and died from cardiac causes. Average ages at death, correct- 
ing for deaths before marriageable age, were males 39.3, nulliparous 
42.1 and parous females 42.0, results which fail to establish the supposi- 
tion that nulliparous women live longer than those who have borne 
children. In the females, the age at infection and dotation of infection 
anti! death were not significantly different- It was also found to^ ^e 
unlikelv that pregnancy played any significant role in the production 
of auricular fibrillation. These authors advisedly point out that the 
lack of difterences in tliese groups does not disprove tlie injurious eft acts 
of child-bearing as all the figures are weighted in the reverse 
Prob^ably only the fitter patients marry, and if mavned only the httcr 
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are likely to liave cliildren. Moreover, those witli large families are 
necessarily those who do not die early. If such a selection were true, 
those represented in tlie parous group might have lived longer had they 
borne no children. 

Reid’s’’^" statistics for comparative ages at death of single and married 
women with rheumatic heart disease are similar to those just given. 
Hay and Hunt““ doubt an added risk of pregnancy to the crippled heart 
with good reserve. Scott and Henderson"*® found that the average age 
at death of nulliparous females with rheumatic heart disease was 30 
years (16 cases) while those Avith more than one pregnancy (14 cases) 
live on the average to the age of 40. A possible interpretation of such 
results has just been given. Surely child-bearing does not prolong life. 

The statement is generall}^ made that women with heart disease have 
easier and shorter labors than those without heart disease. Congestion 
with cervical softening is the usual cause assigned. Reis and Franken- 
thal’s series bore out the contention of short labors. Nelson and Fades'** 
recently published data to the contrary. In Daichman and Kornfeld’s 
series,*^ labor in 82 primiparse averaged 20.5 hours, longer than normal, 
and in 63 multiparje 8.3 hours, a normal figure. 

Mortality. Since treatment depends to such a great extent upon 
prognosis, and the rules governing prognosis are controversial, one can 
easily understand the wide diversity of opinion in the therapeutic pro- 
cedures. Despite the fact that much remains to be done to clarify the 
procedures guiding the care of the gravido-cardiac, the efficacy of recent 
advances in prognostication and treatment is already reflected in 
mortality statistics. The unifoianly grave prognosis of the older authors 
no longer holds. 

It has been variously estimated that as high as 25% of maternal 
deaths are due to heart disease. From 1921 to 1931, 15.2% of all 
maternal deaths at Boston Lying-in Hospital were cardiac.** In the 
4 years previous the percentage reached 19. Reid,"*®^ comparing the 

reports of Boston Lymg-in (1921-1927), New York Lying-in and the 
Robinson Memorial Hospitals, finds such striking differences as 17.2, 
8.1 and 5.1%. Such differences are not geographical. Total deliveries 
in all 3 hospitals Avere 45,320, in AAdiich 480 deaths occurred. Of these 
48 (10%) are ascribed to heart disease. In all the literature cited by 
Reid, the aA'erage mortality for cardiac diseases Avas 8.1 % of the mor- 
tality for all causes. Scott and Henderson at Toronto General Hospital 
report 28 deaths in 5850 consecutiA^e cases (0.43%). In 130 patients 
AAuth rheumatic heart disease 11 (8.45%) died. In the last 41 cases, 
liOAveA'er, the rate AA^as reduced to 2.33%. Daniels*^ collected 1364 
cases Avith a comparable maternal cardiac death rate of 49 (3.8%). Of 
205 patients folloAA'ed by Daichman and Kornfeld, 10 (4.87 %) died. In 
7670 patients of Reis and Frankenthal 21 died, 2 of these (9.52%) 
resulting from heart disease. Hanley and Anderson observed 3 deaths 
(5.5%) in 53 graA'ido-cardiacs. 

Although these percentages A-ary greatly, probably because of differ- 
ences in classification, they are much smaller than those of older re})ort.s, 
due in part to the better recognition of less serious grades of heart flis- 
case and to changes in treatment. The results of rigid prenatal care 
ai'e striking. Schulze in 55 patients had one death (1.8%’) in cases 
closely folloAved, AA’hile 12*% occurred in cases not folloAved and in those 
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•with severe decompensation. Bramwell''^' noted only 8 deaths in 287 
cardiac patients under medical supervision in the antenatal clinic. 
“Wien treatment is instituted as soon as the heart shows signs of 
beginning to fail, it is almost always successful.” The ability to follow 
instructions is important. Carr and Hamilton state that cardiac deaths 
can be kept low. They found 32 fatal cases (6.4%) in 500 patients. 
Nearly of these patients were referred as emergencies and were not 
under the prenatal care of the hospital. Their mortality rate has fallen 
from 12 % to approximately 3 %. They estimate that in a community 
similar to theirs a good obstetrical hospital caring for the whole com- 
munity would have a “natural” mortality rate of over 10% for its 
cardiac patients if the special requirements of these patients were not 
recognized and treated accordingly. 

Comparatively little is written concerning fetal mortality in the 
gra\'ido-cardiac patient. Carr and Hamilton foimd in 500 mothers, 
including those who had therapeutic abortion or who miscarried, 416 
viable babies with a fetal mortality of IS %. In the entire clinic the 
fetal mortality was 1.3 %. TeeP° reported similar values. In 598 cases 
with 606 babies, tlie gross fetal loss was 20.13 % and among the viable 
babies 7.28 %. Without seleetion, therefore, cardiac patients have only 
80% chance of ha'ving a baby that surHves. These data justify his 
statement that the probability of obtaining a live baby should be an 
important factor in decisions on maternal risk. In delivery after the 
35th week, the mortality was reduced to 3.91 %. Premature mortality 
was higher than in those without heart disease, but this was not due 
to an undue proportion of prematures. The type of delivery appeared 
to be important. Of 15 babies delivered through the pelvis, 2 (13.33%) 
died. Of 15 delivered bj^ Cesarean section, 73.33 % died. In mature 
babies, however, fetal mortality in Cesarean section was low. 

If congestive failure is absent, there is little danger of intrauterine 
death and pregnancy may be allowed to continue as far as the maternal 
condition permits.®® Delivery .should hot delay until congestive failure 
develops, for it is here that infant mortality rises to 80 %. The fetal 
prognosis is better with dehvery before the onset of cardiac decompensa- 
tion regardless of the baby’s weight. Clifford®* also believes that the 
use of morphine within 4 hours of the delivery exerts a direct effect on 
the death rate of the infant. . Teel agrees with Clifford that the greatest 
fetal loss is in a group with severe lesions, a group which could have 
been advised against pregnancy. In w^ell compensated patients the 
fetal mortality is approximately that of the normal group. The pro- 
cedm-e of choice, if the mother’s condition permits, is to carry the preg- 
nancy to the 36th week and deliver by the pelvic route. In compensated 
cases this permits normal delivery, possibly with low forceps. If, for 
maternal reasons, premature delivei'y is necessary, although Cesarean 
section means the poorest chance for the baby, Teel offers it as the 
method of choice. 

Treatment.— The patient is to be treated as a cardiac patient with 
obstetrical complications. Much has already been said concerning treat- 
ment. This will' not be repeated except to emphasize the fact that 
much confusion and differences of opinion abounds in the therapeutic 
field. Statistics are a guide of little value because of the great varm- 
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tions in the classification of cases. Individualization, the judgment of 
each case upon its own merits, is always foremost. 

The routine procedures used in heart therapy, such as rest, digitalis, 
coronary dilators, the use of oxygen and dietary factors, do not con- 
stitute a part of this review. Additional rest and careful watching are 
necessary. 

Prophylactic treatment, the prevention of pregnancy in poor risks, 
is a most important aspect of the problem. A clear history of congestive 
failure in the past, the presence of heart failure or auricular fibrillation 
and, less commonly, a complicating tuberculosis, nephritis or hyper- 
tension in the cardiae patient contraindicate pregnancy.® Markedly 
reduced functional capacity of the heart, manifested in its later stages 
by congestive heart failure is usually a contraindication. A considera- 
tion of the circumstances leading to failure is important, however. 
Economic factors may play a most important role. If the patient gives 
a history of one therapeutic abortion because of heart disease and it 
can be determined that the functional capacity at that time was Class 
2-b or 3, there is great danger of recurrence.'^^^ If it can be determined 
that the abortion was performed merely upon the basis of murmurs and 
not on estimation of functional capacity, it may be disregarded. To 
deny a woman the right to motherhood is an important decision. 
Mackenzie®® stated that there was no single sign shown by the heart 
itself which would deny the right to motherhood. Religious faetors 
may play a part. Reid states, “It is my opinion that there is too little 
faith in the heart’s ability to carry on and too much radicalism in the 
treatment of cardiac patients who are pregnant.” Mcllroy and Rendel 
admonish that the obstetrical rule, “when in doubt do not interfere” 
applies equally well to the gravido-cardiac. Xo liarrl and fast rules can 
be laid down. 

The effectiveness of rigid antepartum care with early detection of 
cardiac failure and inpnediate treatment has already been noted in the 
mortality statistics. A perusal of the statistics already given in the 
consideration of the functional capacity of the heart convinces one that 
a therapeutic approach formed basically upon that classification de- 
serves prime consideration. The greater part of the following proced- 
ures is taken from Pardee’s work.^-'® 

Tliose in Classes 1 and 2-a usually pass through pregnancy and labor 
with little difficulty. Congestive heart failure may de\'elop (juickly, 
however. Upper respiratory infection and over-exertion are the two 
most common precipitating causes. Patients must be warned of these 
factors. Infections are best treated with bed rest. The symptoms of 
early heart failure, ease of fatigue, dyspnea and cough, should be 
explained to the patient. Treatment of heart failure in its earliest 
stages is essential. Patients in Classes 1 and 2-a recpiire little additional 
consideration. Their treatment is essentially that of the pregnant non- 
cardiac woman save for additional rest and careful watching both during 
pregnancy and labor. Increased respiratory or pulse rate in labor call' 
for shortening of the second stage, usually by use of low forceps. iMarch- 
ettP admits them to the hospital 2 weeks before term and labor is 
spontaneous or with forceps if progrei^s is not easy. Groups 2-b and 3 
he admits 2 months or more before term. If improvement with treat- 
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ment is sufficient, they are permitted to enter labor with the use of 
forceps in the second stage. Without improvement he advises Cesarean 
section. Pardee divides the patients in Class 2-a in early pregnancy 
into two groups, those in 2-a before pregnancy and those reduced from 
1 to 2-a in the early months. The latter group often improves and 
again passes into Class 1. The former group is not likely to develop 
cardiac insufficiency except, at times, in the later months. Treatment 
for heart failure is then necessary and rarely is abortion required except 
with lack of cooperation. 

Patients in Class 2-b run a danger of serious cardiac strain in labor. 
This danger is more serious in Class 3. Patients in these two groups 
before the, fourth month usually improve Avith bed rest and digitalis 
and only if improvement has stopped for 2 weeks should further pro- 
cedures be entertained. If the patient has reverted to Class 2-a, careful 
supervision with complete cooperation may carry her through. Should 
she again fall into Class 2-b, Pardee advises Cesarean section. If she 
remains in Class 2-b, he thinks it best to interrupt pregnancy for fear 
of progression to Class 3. In those in Class 2-b with no improvement 
by treatment in the fifth, sixth, and seventh months, abortion is indi- 
cated, except (a) if the patient is anxious to have a child, (b) if expert 
guidance is at hand, (c) if the patient can cooperate and restrict her 
activity, and ,(d) if she is willing, should it become advisable, to have a 
Cesarean section before labor. Patients in Class 2-b tlwoughout preg- 
nancy AA'ith more severe cardiac insufficiency in the sixth and seventh 
months usually respond to bed rest and digitalis. Pardee does not 
interfere until no improvement results with 2 Aveeks’ treatment. Then 
a decision is made as to their condition and ability to lead a sheltered 
life until Auability. Those in Class 2-b with aiwicular fibrillation are 
not alloAA'ed to proceed unless the heart rate is AA'ell controlled AA’ith 
digitalis and the exercise test is satisfactory. The conditions are similar 
for fibrillation in Class 2-a. 

SmitlP'- adAuses interruption for failure in the first 5 months and 
in the latter half of pregnancy his treatment is similar to Pardee’s. 
Daichman and Kornfeld perform Cesarean section folloAving compensa- 
tion. Gilchrist adAuses Cesarean operation at or near term for those in 
Class 2-b before 6 months. If they enter this class later and respond to 
medical treatment he permits them to deliA’er themseh’es. DonoA'an’* 
advises therapeutic abortion in those Avith heart failure, cardiac rein- 
fection and severe forms of aortic disease and congenital malformations. 
Although Carr and Hamilton state that they choose the method of 
deliA'cry and anesthetic indiAudually they usually deliA'er by Cesarean 
section (101 of 500 cases) those thought bad prospects for long labor 
and those definitely in failure. BramAvelk^ states that Cesarean section 
is AA'ell tolerated by cardiacs.' The operation is generally described as 
causing less cardiac strain than pehuc deliA’ery, particularly in primi- 
parm and secundiparre. In the first 3 months, ^^agi^aI procedures do 
not disturb the circulation greatly, but in the fifth to scA'enth months the 
heart is less disturbed by abdominal operation. ■*-* 

The faA-or of Cesarean section is not universal. DePuy’* states that 
it is not indicated e.xcept Avith complications that Avould require it. 
IMacLennan feels that justification of Cesarean section is open to 
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question in patients in Class 2-b and more so in Class 3. Patients in 
Class 3 responds poorly to any form of treatment. Daly states that 
delivery from below after spontaneous labor with ether affords the eas- 
iest and best means of terminating labor in those patients who have 
no unfa^mrable obstetrical complications. Fitzgerald did not perform 
Cesarean section in his series. Corwin' and his associates'” make no 
attempt to induce labor in the badly decompensated patient. Their 
muclr quoted formula is cardiac decompensation -{- forcible delivery = 
death. If compensation cannot be restored without delivery, the patient 
may die. With forcible delivery, they state, she will almost surely 
perish and it is best to trust to nature and let such cases deli'\'^er them- 
selves with a short second stage and full ether anesthesia. In all cardiac 
patients delivered by the pelvic route, procedures to shorten the strain 
of the second stage are advisable. Low forceps following complete 
dilatation is the usual procedure. 

Pardee feels that if cardiac insufficiency develops by the seventh 
month to the extent of requiring abortion, it is unlikely that the patient 
will ever again be able to go through pregnancy. Here he advises 
sterilization unless the economic factor has been important in preventing 
rest in pregnancy. Prolongation of the operation for sterilization is 
safe in Class 2-b but not in Class 3. 

Rudolph'*” stresses the importance of posture during pregnancy and 
labor in that avoidance of the supine position is an important prophy- 
lactic measure in relieving extra strain upon the heart. He advises the 
sitting position during labor and the semirecumbent position during 
sleep in pregnancy. 

• There is no agreement as to the type of anesthesia preferred in the 
gravido-cardiac. Chirr and Hamilton found it impossible to support 
by statisties a useful list of indications for choice of anesthesia. They 
avoid all drugs given by mouth or parietally except by inhalation 
because of the variations in dosage from patient to patient. In bad 
risks, dying while unconscious after these drugs have been given, one 
cannot tell how much of the collapse has been due to the drug. They 
prefer inhalation anesthesia with or without local. Ether, they state, 
is excellent for cardiacs when skillfully given. Others, as well, prefer 
ether.'”'’'*'””’'’-" Thej’’ also use gas oxygen. The former or the latter, 
without preliminary medication and with local, if indicated, is their 
preference, except in prematures where ether is not used. Mcllroy 
and Rendel speak well of gas but Pardee avoids it because of the in- 
creased cyanosis in an already strained circulatory system. He approves 
of local anesthesia in abdominal section. Herrmann and King state 
that spinal or local, even for Cesarean section, is liy far the safest, 
Gilchrist obtained good results with spinal anesthesia. He emphasizes 
the statement that the anesthetist is more important than the anesthe- 
tic. Ware”^ finds that spinal anesthesiii seems well suited for the preg- 
nant woman with cardiac or renal complications. It permits a minimum 
of shock because of complete nerve block with muscle relaxation and 
introduces no element of renal or hepatic irritation. Furthermore, it 
adds nothing to the blood which may interfere with the resuscitation 
,of the child. 

Postpartum, it is advisable to keep the gravido-cardiac in bed at 
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least 3 weeks.^^ Congestive heart failure seldom occurs for the first 
time after delivery according to Carr and Hamilton. Schuman, how- 
ever, ^ reports 2 such cases. There appears to be a definite increase in 
the incidence of toxemias in cardiac patients,'^ Vascular collapse 
shortly after delivery may occur in such patients.^ 

W. A. SODEMAN, j\'LD. 
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CONGENITAL SYPHILIS. 

Syphilis acquired before birth is known as congenital syphilis or 
hereditary syphilis. The former of these terms is preferable, as “ heredi- 
tary syphilis” suggests too much and is misleading; for the transmission 
of syphilis does not follow any definite rule, such as is the case with the 
color of the eyes and hair, and similar familial characteristics. 

According to Jeans and Cooke,^® there are several theoretical possi- 
bilities in the transmission of the infection to the child: “(1) Paternal 
germ transmission in Avhich an infection already present in the sperma- 
tozoon is carried to the ovum during impregnation, with the develop- 
ment of an infected fetus; (2) Maternal germ transmission in which 
the infection originates in the ovum; (3) Postconceptional maternal 
transmission, which assumes an infection of the fetus from the mother 
during pregnancy through the plaeenta; (4) Parturitional maternal 
transmission, in which the infant is infected at the time of birth; (5) 
Acquired infection in the healthy infant after birth from contact with 
the virus containing lesions of parents or attendants.” This last- 
named theory of infection is untenable as the means of transmission of 
congenital or hereditary syphilis, as the disease contracted in this man- 
ner would be of the acquired form regardless of whether the infecting 
individual was a relative or not. The parturitional maternal means of 
infection seems unlikely without some raw surface to serve as the atrium 
of infection and presupposes in addition spirochetal-bearing lesions of 
the birth canal. The theories that the male or female germ cells may 
carry the infectious principle both formerly had their adherents; but it 
is doubtful if many would concede that these cells are capable of main- 
taining the spirochete within their unicellular protoplasm and yet of 
proceeding with normal fertilization. There remains but one theory of 
prenatal infection and that is the transmission of the infection to the 
infant from the maternal circulation by means of the placenta. Be- 
cause this structure is impervious to the passage of microorganisms, the 
transmission must be accomplished by the implantation in large nurn- 
bei’s of spirochetse on the maternal side of the placenta with the infec- 
tion later extending through to the fetal portion, and from there being 
taken up into the fetal blood eirculation. This concept is supported by 
.the finding of proliferative changes due to syphilitic infection in the 
placentas of syphilitic babies, and further by the fact that spirochetes 
are shown more readily on the maternal side of these placentas. 

However, it is necessary for a spifochetemia to be present in the 
maternal circulation. Such a state exists in the primary and secondary 
stages of syphilis and if conception occurs during this period of the 
maternal infeetion, the conditions are ideal for placental infection. 
Pregnancy occurring during the tertiary stage of a sjqihilitic infection 
of the mother is very unlikely to result in fetal infection. 
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Veecler and Jeans-^ say that in this connection must be mentioned the 
observation of Colles, who noted that the apparently healthy mothers 
of syphilitic children have an immunity to sj^philis, or more correctly, 
do not contract syphilis when exposed to infection. It is now kno\sm 
that the apparently healthy mother is immune only because she has 
the disease in a latent form. The same authors mention the observa- 
tion of Kassowtz, in 1876, that as^a general rule the degree of trans- 
missibility of syphilis to the offspring gradually diminishes in propor- 
tion to the duration of the disease. It was observed that in such families 
the first pregnancies ended in abortion, then came stillbirths and finally 
healthy children. In general, this rule is still correct although ofjen 
exceptions occur even in instances where the modern antiluetic treat- 
ment has not been used. Of course where thorough and adequate 
antispecific treatment is employed, healthy children are to be expected 
after the maternal serological test has become negative and remained 
negative for a sufficient interval. 

Jarratt^ says that in congenital syphilis the infection is intrauterine 
and hence takes place by the blood stream through the placenta. In 
this no chancre or primary lesion occurs as it does in the acquired form, 
unless the changes in the placenta might be classified as such. He claims 
that this is the fundamental difference between congenital syphilis 
and the acquired form. 

S>q)hilis is the cause of many premature and stillbirths. Litchfield^^ 
asserts that there is justification in this statement especially if a positive 
Wassermann reaction is present in either parent. Stillbirths of 40 that 
showed records of the Wassermann reaction. Out of these 40 there were 
6 which had a 4+ cord Wassermann; i. e,, 15% of the premature births 
that definitely were caused by syphilis. In addition to these 6 with 
positive cord Wassermanns, 21 other cases of stillbirths were autopsied, 
and of these 9 were definitely syphilitic as evidenced by macroscopic 
and microscopic examination of the organs, Litchfield divides the 
lesions of congenital syphilis into two groups. In the first group they 
are present during fetal life and early infancy and are associated with 
a widespread general invasion over the body hy the spirochetie. In 
some ways this is analogous to the secondar^^ stage of acquired s^qjhilis; 
but in fetal life there is no resistance and the infection is usually over- 
whelming. In the second group, the pathological changes occur in 
later childhood. These are the so-called late congenital lesions which 
are gummatous in character and correspond closeb" to the tertiary 
manifestations of acquired s>q)hilis. This differentiation is only 
pathologic. It does not agree with the age, as the appearance of 
an early lesion may be deferred for several years or a condylomatous or 
gummatous lesion may be present at birth, 

Schowalteri® also attributes congenital syphilis to syphilis of the 
mother. In a group of 6139 institutional cluldren be found only 35 
(0.56%), had a positive Wassermann reaction. This is a lower in- 
cidence than is reported by most observers. In the majority of cases, 
congenital syphilis cannot be detected by physical e.xaraination alone. 
It is astonishing the number of cases that are discovered only by routine 
Wassermann examinations. Where there is early involvement of the 
nervous system the disease can be detected only by a spinal fluid asser- 
mann test. In the presence of a positive spinal fluid Wassermann, 
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nervous system involvement must be admitted in spite of the absence 
of symptoms or other signs. 

The symptomatology of congenital syphilis is variable. The time of 
onset of symptoms is also variable. Abt^ points out that in the full- 
term baby congenital lues does not ordinarily manifest itself im- 
mediately after birth. The typical lesions may not appear until the 
third or the eighth week of life. In the premature or delicate and 
marantic baby the specific lesions of syphilis may appear during tlie 
first days of life. Snuffles or syp^iilitic coryza appear early. Syphilitic 
pemphigus, which occurs on the palms of the hands and the soles of the 
feet, is an early skin manifestation. The characteristic lesion of con- 
genital syphilis is the diffuse infiltration of the skin. While wide areas 
may be involved the most frequent sites for the localization of this lesion 
is on the face or on the plantar surfaces. The spleen and the liver may 
show involvement. The long bones show typical disturbances of 
periosteal and endochondral ossification. Osteochondritis is one of the 
earliest syphilitic affections and may be observed during fetal life. 
Parrott’s syphilitic pseudoparalysis is most frequently located in the 
■wrist joint and is the result of a osteochondritis. Anemia, hydro- 
cephalus, meningitis, encephalitis, endarteritis are among the other 
manifestations that may be encountered. In late congenital syphilis 
many signs and symptoms of the most diverse lesions are seen. 

The determination of the presence of syphilis in the children of known 
syphilitic parentage is not easy. Sometimes it may be made by dark- 
field examination of scrapings from the umbilical vein taken at birth. 
Ingraham, in his series by this means, detected syphilis in 19 of 87 
living offspring of syphilitic mothers. He considered that his results 
were 100% accurate. At this age period of the infant other clinical 
criteria and laboratory aids are very unsuccessful. In spite of the re- 
sults that he obtained negative dark field, examination does not rule 
out syphilis in the child but indicates the necessity of studying the 
infant by other methods. Parmalee and Halpern^'^ made a statistical 
study as to the comparative diagnostic value of clinical, roentgenologic 
and serologic observations. These show that of predominant im- 
portance are the roentgenologic evidence of osseous syphilis. During 
the new-born period there was suggestive clinical evidence in 23% and 
roentgenologic evidence in 44%. At 6 weeks of age the figures were 30, 
8, and 61%, and at 3 months 25.7, 7.6 and 63% respectively. 

Serologic diagnosis of congenital syphilis is often unreliable, and 
many syphilitic babies do not show clinical evidence of the disease. 
Bone involvement is. a frequent form of specific involvement and these 
cases very often fail to show a' positive Wassermann or other serologic 
reaction. Ingraham®** studied the problem at the Philadelphia General 
Hospital for a year. Although the incidence of syphilis among the 
pregnant women was 11.8% and the majority of the women received 
insufficient prenatal antisj’philitic treatment to insure the birth of 
healthy children, not one of the 1517 babies discharged alive from the 
maternity ward showed any clinical e\’idence of congenital sypliilis. 
The Wassermann reaction was positive only in 9 of 195 children of 
syphilitic mothers. The roentgenogram discovered 40 additional 
cases. In these, 26 (19.4%) were diagnosed before the age of 6 days, 
and 23 cases (17.1%) at ages of from 1 to 10 months. In all of these 
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cases the initial skeletal changes were e\ndent roentgenographically 
before the blood serum gave a positive reaction. The early roentgeno- 
graphic evidence is influenced by the treatment of the s:^hilitic mother 
before delivery. Of 51 cases in which the mothers were treated more 
than 2 months, in 5 (9.8%) syphilis was shown in the infants roent- 
genographically at 6 days. Of 68 cases in which the mothers were 
treated less than 2 months, in 21 (30.8%) there was positive roent-' 
genographic evidence of syphilis in the babies. Those cases in which 
the Roentgen ray pictures revealed no positive evidence at the age of 6 
days were studied again at the ages of 3 to 6 months. Of 36 cases ade- 
quately followed, in 12 (33%) the roentgenographic evidence subse- 
quently became positive. In 3 cases serial Roentgen ray pictures were 
made of the same child taken over a period of several months. This 
leaves no reasonable doubt that the earlier bone changes seen a few 
days after birth are the precursors of the more advanced and easily 
recognized bone lesions which developed subsequently. The Wasser- 
maim reaction which originally was negative became positive as the 
disease progressed. 

The unreliability of the usual Wassermann reaction is conceded by 
all observers. As has been indicated in the foregoing references, this 
test often fails to indicate the presence of sjq)hilis while it is shown by 
Roentgen ray. On the other hand, according to Faber and Black,^ 
many of the positive Wassermann reactions in the newborn are not 
due to syphilis of the baby, but are the result of reagin transmitted 
from the syphilitic mother, thus giving a positive reaction in the blood 
of the child. They claim that antisyphilitic treatment is often given 
unnecessarily and to the detriment of the child. To obviate this the 
quantitative Wassermann test is recommended. They feel justified in 
withholding treatment in these and similar cases, first because no 
criterion remains for judging either the necessity of treatment or its 
results, and secondly because arsphenamine therapy has serious risks, 
to which the non-syphilitic individual should not be subjected. They 
claim that these risks are greater than those of failing to treat a possi- 
bly but improbably present latent infection. Their hypothesis in using 
the quantative method was' that vdth an initially positive reaction to a 
routine Wassermann test in an infant at or near the time of birth 
* quantitative tests might reveal a progressive decline in titer to zero if 
S 3 q)hilis were not present and the decline would be detectable con- 
siderably sooner than any change in the results of the ordinary routine 
test would be evident. If, on the other hand, the child were actually 
syphilitic, the titer would not decline and might even rise. If clinical 
signs of syphilis were absent and the titer was found to decline, treat- 
ment could be withheld safely, pending further observation. 

The entire problem of syphilis is receiving governmental consider- 
ation. It well deserves recognition, because of the great toll it exacts 
in every phase of our national life, and is an important part of the 
program of the social security act of the Federal government.^ Measures 
for the control of this scourge are in preparation in the individual stntes 
of this country. Along tliis line a series of paper have been published 
by Vonderlehr,- Smith, Moore,^ Casselman,^ Stokes,^® and iNelson. 
The point in the syphilis control problem at winch the attack upon 
congenital syphilis must be made is in the treatment of the s>q)lulitic 
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expectant mother. Boas^ states that mothers with untreated syphilis 
always give birth to syphilitic children. In the treatment of the mothers 
he found that salvarsan gave very much better results than mercury. 
He recommends that every case of sypliilis in pregnancy must be 
treated with salvarsan provided the patient can tolerate this treatment. 
It must be kept in mind that the kidneys at the termination of preg- 
nancy are sometiirles diseased. A careful examination of the urine 
must be made prior to each salvarsan treatment. Boas states that every 
syphilitic woman must be treated during pregnancy with salvarsan 
and mercury or bismuth, regardless of the age of her disease, of her 
previous treatment and of the result of her Wassermann reaction. In 
order to carry on the fight against congenital syphilis in an energetic 
manner, every pregnant woman, even though she has no liistory of 
syphilis and regards herself as uninfected, must be examined both 
clinically and serologically. When syphilis is diagnosed, she must be 
subjected as early as possible to an adequate and effective antisyphilitic 
regime. In cases where there is a syphilitic husband but it is not 
possible to prove an infection of the wife, many physicians insist on 
prophylactic treatment of the expectant mother. 

Goldberg’^ studied 653 cases of prenatal syphilis in seven clinics in 
New York City. He found that only 22.5% of these cases were put 
under treatment before the fifth month of pregnancy, though in one 
hospital a record of 37.5% was achieved. The antisyphilitic treat- 
ments administered to these women were possibly too few in number 
as 36.7% were given 5 treatments or less, and 56.3% had 9 treatments 
or less. In many instances blood tests were not repeated, and when 
they were done 3-f- and 4-1- findings were recorded in 169 instances 
(55%), and negative findings were recorded in 85 (28%). Of the cases 
in Avhich complete records were available, there were 426 normal births 
and 45 losses, including 20 stillbirths, 13 premature, 6 deaths im- 
mediately after delivery and 6 macerated fetuses. There were 304 
recorded blood tests of the newly born children, and of these 242 gave 
negative reactions, and 51 (16.7%) gave sti’ongly positive reactions. 
The value of such tests made shortly after birth is questionable. The 
record of postpartum visits to the hospital in which confinement took 
place showed that 42.8% of these women failed to return and that 
22.5% made only one visit. The record of visits of children born of 
these syphilitic mothers was comparatively high in one hospital with 
71.7% returning for at least one visit. The record was very low in the 
other institutions. Records indicate that 46.6% of the women studied 
had passed tlu'ough a non-fruitful pregnancy; of these 38% were of 
previous pregnancies while 8.6% were of the current pregnancy. 
Few living cliildren of these mothers were given blood tests. Only 192 
husbands were tested, and of these 28% were reported as positive for 
syphilis. This study showed the need for a more careful check of the 
mothers early in pregnancy and a thorough and rigid regime of anti- 
syphilitic treatment of the mothers and a careful examination of the 
babies with active treatment of all positive cases. 

Zakoir^ studied the effects of bismuth on the pre\'ention of prenatal 
syphilis. He used bismuth salicylate in oil in 0.13 gm. doses, injected 
intramuscularly at weekly intervals throughout pregnancy. He v?scd 
neoarsephenamine only in cases of bismuth intolerance or in cases of 
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early untreated syphilis. _ Under his care 26 pregnant syphilitic women 
who received this treatment gave birth to 26 full-term clinically healthy 
babies. TJiere was no question as to the syphilis, of the mothers, as 
all either gave positive serologic reactions or Ijad a history of having 
received antisyphilitic treatment. The blood reactions of the children 
were studied as early as 2 weeks after birth and as late as 11 months of 
age. An effort was made to run two or more blood tests on the same 
child at various intervals. The serologic results were completely nega- 
tive in 25 children and strongly positive in only 1 child. In 1 case 
the Kahn reaction was 1+ while the Wassermann was negative. In 
3 cases the Wassermann alone was run because of insufficient serum. 
In all other cases the two readings were in complete agreement. Of 
the mothers only 6 received less than 6 bismuth injections; 21 patients 
received only bismuth while 5 received both bismuth and neoarsphena- 
mine. Although no attempt was made to cure the syphilis in the mother, 
the maternal postpartum serology was improved in 13 patients in 
whom it became less positive or negative. 

The active treatment of the syphilitic baby is the last but not the 
least important problem in congenital syphilis. The routine treatment" 
as outlined by Yampolsky-^^ is very thorough. A Wassermann test is 
made before and after treatment. Complete blood examination is 
made when possible before and after treatment, Roentgen ray examina- 
tion of all long bones and of the fingers and toes are made before and 
after treatment. Urine specimens are examined at least twice during 
the course of the treatment. Temperatures are taken only if there is 
some suspicion of fever. Weight is recorded on every visit. Spinal 
puncture is performed and Wassermann test and globulin cell count are 
made on spinal fluid in every case at tbe end of the treatment. 

. SmitK^ divides congenital syphilis into 3 age periods when lesions 
are most prevalent: from 1 to 6 months, from 6 to 8 years and at 
puberty. In the first period, the lesions are equivalent to those of early 
acquired sypliilis, being chiefly ectodermal, mucocutaneous and osseous. 
All of these forms heal rapidly under not more than two courses of treat- 
ment. In the second period occur chiefly osteitis and periostitis, espe- 
cially of the tibia and nasal septum, interstitial keratitis and occa- 
sionally nervous-system involvement. In the third period are common 
interstitial keratitis, eighth nerve deafness and neurosyphilis. Smith 
thinks that early congenital syphilis is curable. The start of treatment 
at an early age is an important factor together with the amount of 
treatment that is given in the first year. He feels that a baby whose 
treatment is started under 6 months of age has an 84% chance of 
serologic as well as clinical cure, if 50 injections are given before 2 
years of age. The incidence of relapse increases with the age at which 
the treatment is started and decreases with the amount of treatment. 
Syphilis itself, except where the nervous system is involved, is rarely a 
cause of death in children over 6 months of age or in infants younger 
than 6 mouths who have had more than one course of treatrnent. AH 
clinical manifestations of congenital syphilis respond to antis^^pluhtic 
treatment except neurosyphilis. In this form the condition may pro- 
gress in spite of the treatment and even after the serologic reactions 
are negative. 
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In the treatment of the syphilitic baby bismuth, mercury and iodide 
as well as the various forms of arsphenamine have been used. Intra- 
venous administration presents a difficulty that is not always sur- 
mountable; drugs which can be given intramuscularly are more readily 
used. The general trend of the treatment now is in the use of acetarsone 
or stovarsol by mouth. Abt and Traisman- point out that of the 605 
preparations with which Ehrlich worked before he arrived at the form- 
ula of salvarsan or 606, one was a preparation known to him as “594.” 
This was regarded as unsuitable for intravenous usage. This prepara- 
tion is acetylaminohydroxyphenylarsonic acid or acetarsone; the 
French call it stovarsol and the Germans spirocid. It contains from 
21.7 to 27.4% of arsenic. Abt and Traisman^ used the following plan of 
administration: The ffi’st week, 0.005 gm. per kilo of body weight was 
given daily; the second week, 0.010 gm. per kilo daily; the third week, 
0.015 gm. per kilo daily; and the fourth week, 0.020 gm. per kilo daily. 
This last was the maximum dose and it Avas continued for 5 more 
weeks, making a total treatment period of 9 weeks. This was followed 
by a rest period of 6 Aveeks. In small infants, the amount of drug 
ordered is crushed and dissolved in Avater and given a half hour before 
feeding. In older children, AAffiere the amount is greater, it may be 
divided into tAvo or three doses. 

Though one of the advantages of stovarsol or acetarsone is that it 
could be given by mouth. GiA'^an and Villa® have used the drug intra- 
venously in a series of 30 children Avith congenital syphilis. Acetarsone 
Avas prepared by dissohdng 1 gm. of the poAvffier in 11 cc. of sterile dis- 
tilled water to which has been added 9 cc. of normal (4%) sodium 
hydroxide. This amount of alkali has been proA'^en to assure a solution 
of the highest tolerance upon intraA^enous injection. Thus the solution 
has been 1 gm. of acetarsone to 20 cc. The dosage AA^as started 0.3 gm. 
and gradually Avorked up to tolerance. ' The maximum dose Avas 1 gm. 
These injections Avere giA'^en at Aveekly intervals up to a maximum of 
40 injections, and Avere ahA^ays administered before meals. In every 
case there Avas improvement in the general condition of the patient with 
increase in Aveight and height. Improvement of active syphilitic 
lesions occurred in every case in AAdiich such lesions AA'ere present. 
Changes in serologic tests could not be CA'^aluated in such a short 
period of observation. No urinary abnormalities AA^ere obserA^ed in this 
series, and the blood picture of every patient shoAved improvement. 
There was practically no untoAvard effect. One patient complained of 
nausea and vomiting after the sixth injection. The dosage AA’as re- 
duced to 0.3 gm. AAdiich she Avas able to tolerate aa’cII for 22 AA'eeks. No 
dermatitis occurred. Although most of these cases had interstitial 
keratitis preAuously or when treatment AA'as instituted, no A'isual compli- 
cations Avere observed either of subjectiA'c or objectiA'e nature as a re- 
sult of the drug. In this group scA'eral children AAdio had not been able 
to tolerate neoarsphenamine Avei’e able to take acetarsone intraA'enously 
AA'ithout any untOAA’ard reactions. These observers feel that acetarsone 
intraA’^enously is one of the safe antisyphilitic remedies for use in the 
treatment of congenital syphilis. 

Yampolsky23'» says that oral treatment of sA-phUitic children is coming 
into use, because the adA-antage of medication by mouth is the elimina- 
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tion of the difficulties of intravenous, intraperitoneal or other injec- 
tion methods of syphilitic treatment. Although negro children show 
very little toxicity in the absorption of acetarsone, he warns us not to 
use the treatment indiscriminately because of the many reports of 
untoward effects. Because of the disappearance of cutaneous lesions 
and the general improvement this author feels that the oral use of acetax- 
sone is of great value. He also found a favorable index in the serologic 
reactions and especially in the reversal of the Wassermann reactions in 
Wassermann-fast patients. He did not get very encouraging results 
as evidenced by roentgenologic changes. Yampolsky, in 1934, did not 
feel that definite knowledge was had on the status of acetarsone. He 
did not believe that the thug alone could cure syphilitic lesions of the 
bones and many other late lesions of congenital syphilis, although there 
was a place for acetarsone in the treatment of syphilis. 

Traismarf®^ says that acetarsone is the’ ideal drug for the oral treat- 
ment of congenital syphilis in the infant. In the older child it is also of 
great value. He thinks that in all probability better results may be 
obtained serologically if bismuth is given to the child during the 6 
weeks rest interval between courses of acetarsone. The ideal method 
of dosage is that of Bratusch-Marrain in which the amount of ace- 
tarsone in grams consumed during one course of 9 weeks of treatment 
corresponds approximately to the weight of infants in kilograms. In 
this and in a previous contribution Traismatf®* observed very good 
results in the bone lesions of congenital s^^jhilis as evidenced by the 
improvement in the Roentgen ray films. 

Rosenbaum^® treated 100 cases of congenital syphilis with stovarsol. 
The serologic and clinical improvement was very good. He had toxic 
reactions in from 5 to a possible 8% of his cases, and they were usually 
mild in character. Serologic reversal was very much better with this 
drug than witli the older methods of treatment. 
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Subcortical Activities. — E. Spiegel (Department of Experimental 
Neurology, Temple University School of Medicine). The oscillations 
recorded in the electrocorticogram (ECoG) are not specific for the cere- 
bral cortex. The electrothalamogram (EThG) and the electrocerebello- 
gram (ECeG) show in the cat’s brain slow and rapid waves quite similar 
to those of the ECoG. The slow waves of the EThG. may persist after 
elimination of corticofugal impulses or after transverse section of the 
midbrain; the amplitude and frequency of these waves, however, usually 
are diminished after these operations. With bipolar leads increase of 
the distance of the electrodes increases the amplitude of the slow waves. 
The depressive action of ether is not limited to the cortex but also 
noticeable on the EThG; the typical form of the electrothalamogram 
is preserved in sleep, as induced by dial; also in bulbocapnine catalepsy 
both types of -jvaves are retained. Injection of strychnine in curarized 
animals increases the oscillations of the EThG. Sensory stimulation 
may induce slow deflections of the string, increase of the brief oscilla- 
tions, as well a diminution of the slow waves of the EThG. The electro- 
corticogram picked up from a circumscribed cortical area (e. g., sigmoid 
gyri) still shows slow waves after severance of the thalamocortical 
pathways and of nearly all connections vdth the rest of the cortex. 
The oscillations of the electrocerebellogram persist after transverse 
section of the midbrain; they are diminished but still present after 
severance of the afferent cerebellar tracts. Summation of rapid waves 
due to successive stimulation of cells in neuron chains may at least 
partly explain the genesis of the slow waves. The effects of sensory 
stimulation are explainable on the one hand by appearance of action 
potentials of the cells reached by the centripetal impulse, on the other 
hand by the interference between the sensory impulse and the wave 
circulating in the resting neuron chain. 

The Cardiac Action of Thio-barbiturates.*— Charles jM. Gruber, 
with the assistance of Charles M. Gruber, Jr., and Nicholas Colosi 
(Laboratory of Pharmacology, Jefferson Medical College). The e.xperi- 
ments of this investigation were carried out on dogs, cats, rabbits, 
monkeys and terrapin. The excised terrapin auricles and ventricles 
were immersed in a bath of Locke’s solution and the experimental drug 
added to this. On the dogs, cats and rabbits a series of experiments 
was performed in which only the blood pressure was recorded In a 
second series of investigations, the blood pressure and the changes in 

* This investigation was made possible by a grant from Parke, Davis & Co., (o 
the Jefferson Medical College for research in science. 
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the action potential of the heart were studied simultaneously. A third 
series of experiments was performed on normal animals and this included 
also the monkeys, in which only the changes in the heart were studied 
with the electrocardiograph before and after the intravenous injection 
of thio-pentobarbital, thio-ethamyl and pentothal. 

In the excised terrapin lieart, irregularities in rate and force of both 
auricular and ventricular contractions were observed following the 
addition of the thio-barbiturate to the bath. These changes were not 
noted upon the addition of ortal sodium, sodium pentobarbital or so- 
dium amytal. ‘ 

In dogs, cats and rabbits, the first intravenous injection of the anes- 
thetic dose of either thio-pentobarbital or pentothal caused a marked 
increase in the pulse pressure as recorded vdth. a mercury manometer. 
This change, as revealed by the electrocardiogram, was found to be due 
to alternate premature and normal ventricular contractions. Follo^ving 
the premature contraction there was a long compensator^^ pause which 
is responsible for the widening of the blood pressure record. In about 
half of the experiments performed in which sodium thio-ethamyl was 
used similar findings were noted. In those few animals in which the 
first injection did not cause cardiac irregularity a second injection of 
either thio-ethamyl or thio-pentobarbital, after recovery from the anes- 
thesia produced by the first injection, invariably caused marked irregu- 
larities of the heart including such changes as periods of paroxysmal 
ventricular tachycardia, alternate premature and normal ventricular 
contractions and decrease in the P-R intervals of the heaftt. The dura- 
tion of this action varied in our experiments from 2 minutes to 35 
minutes. In our experiments, irregularity of the monkey’s heart was 
noted in those experiments in which 5 mg. per kg. of morphine sul- 
phate had been previously administered. In both dogs and monkeys 
morphine enhanced the undesirable actions of sodium thio-pento- 
barbital, sodium thio-ethamyl and pentothal sodium on the heart. 
In some cases vagus stimulation abolished the irregular rhythm and in 
others established it. Large doses of atropine sulphate had no eSect 
on this rhythm. In some experiments the injection of adrenalin chloride 
caused permanent disappearance of the irregularity but in other animals 
the disappearance was only temporary. 

Inasmuch as repeated intravenous injections of sodium pentobarbital 
did not produce cardiac irregularities, it is assumed that the presence 
of the sulphur in the thio-barbiturate is responsible for the difference in 
action of the two drugs. 

Comparative Permeability of Cells to Water and to Certain Solutes. 
— Balduin Lucre, H. K. Hartline, and R. A. Ricca (From the Labor- 
atory of Pathology and the Johnson Foundation for Medical Physics, 
University, of Pennsylvania). Only two types of cells have hitherto 
been used for most of the quantitative studies of cell permeability, 
namely, echinoderm egg cells and mammalian erythrocytes. In these 
two groups permeability is of an entirely different order, erytlirocj'tes 
being many times more permeable. This difference raises the question 
whether the low permeability of echinoderm eggs is shared by corre- 
sponding cells of other invertebrate phyla, the differences between egg 
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cells and erythrocytes being a general one; or, conversely, whether the 
low permeability of echinoderm eggs is specific of this group only. 

To answer this question search was made for suitable egg cells among 
other phyla of invertebrates. For accurate determination of permeabil- 
ity by the method we wished to use, cells should have the following 
characteristics: large numbers should be obtainable uninjured in an 
isolated state, they should be of readily measurable spherical shape, and, 
in any one animal, be of fairly uniform size; moreover, the cells should 
not be encased in a membrane so rigid as to oppose osmotic volume 
change. 

We were able to find cells that satisfied these requirements in the 
annelid, Chwtojjfenis and the mollusc, Cimmigia. Experiments were 
then designed to compare the permeability of these cells with that of 
corresponding cells of the echinoderm, Arhacia. The penetrating sub- 
stances selected for this study were, first, water; second, the rapidly 
penetrating solute ethylene glycol; and third, the slowly penetrating 
glycerol. 

Permeability to these substances was computed from measurements 
of the volume changes which take place when the cells are transferred 
from a medium with which they are in osmotic balance to a hypotonic 
or a hypertonic one. The cells were measured during the course of 
osmotic swelling or shrinking by means of a diffraction method, the 
details and advantages of which have been described in a previous com- 
munication (J. Gen. Physiol., 19, 1, 1935). 

The results of the experiments may be summarized as follows : 

1. The egg cells of Chwtoptcms and of Cummgia are several times 
more permeable both to water and to the solutes studied than are the 
egg cells of Arbacia. 

2. These differences in permeability are not correlated with the size 
of the cells. 

3. Although there is considerable difference in permeability between 
the cells of Chcotoptcnis and Ciimingia on the one side and of Arbacia 
on the other, the values are of the same order of magnitude and hence 
very low compared with the permeability of mammalian erythrocytes. 
It would therefore appear that the difference in permeability between 
these two groups of cells is probably of a general character. 

4. Finally it may be pointed out that the three cells used are very 
favorable material for many kinds of studies on cell permeability: 
thus for rapidly penetrating substances the Arbacia cells is well adapted; 
while the more permeable cells of Chcctoptcrus or Cummgia are par- 
ticularly suitable for studies of slowly penetrating substances. 

The Action of Magnesium — Effect of Magnesium on Vascular Spasm. 
— hliTCHEnn I. Rubin and M. Rapopokt (Children’s Hospital, Phila- 
delphia, and Department of Pediatrics, University of Pennsylvania). 
Since we had demonstrated in a previous experiment that magnesium 
prevented the contraction of sensitized .smooth muscle both in nro and 
in vitro, and with the evidence presented by McCollum anil his asso- 
ciates, viz., that rats on low magnesium diets showed phenomena sug- 
gesting vasoconstriction, it was decided to investigate the effect of 
diets liigh in magnesium on vasoconstriction produced in rats Ity the 
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intramuscular injection of ergotamine tartrate. It has been conclu- 
sively demonstrated that ergotamine tartrate produces vasoconstric- 
tion, and since hypertension is a manifestation of vasbconstriction, it 
was used as an index of the presence dr absence of vascular spasm. 

The normal blood pressure of our rats varied from 78 to 154 mm. of 
mercury. The average reading was 119, with a standard deviation of 
+19. Repeated readings for the same rat showed only a slight fluctua- 
tion (about 20 mm. of mercury). 

One hundred bventy-eight rats were divided into two equal groups. 
One group was kept on the normal stock diet; the other group was fed 
the same diet with the addition of 2% magnesium carbonate. This 
level of magnesium carbonate in the diet did not interfere with normal 
body growth or normal bone growth. Following the injection of ergota- 
mine tartrate (15 mg. per kg. of body weight, in 3 doses- at weekly 
intervals) it was found that 94% of the rats on the magnesium diet 
failed to show h^^pertension, which was induced in 94% of the rats on 
the normal stock diet. Removal of the magnesium from the diet was 
followed by a rise in the blood pressure to hypertensive levels, and con- 
versely, the addition of magnesium to the diets of the hypertensive 
rats on the normal diet resulted in a fall of the blood pressure to normal 
levels. 

This experiment suggests the mechanism by which magnesium is 
effective in lowering the high blood pressure accompan;^dng acute hem- 
orrhagic nephritis. It further suggests that magnesium may be of 
therapeutic value in various vascular spastic states with or without 
hypertension. 
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INTENSIVE COLLAPSE THERAPY IN PULMONARY 
TUBERCULOSIS: 

I. A Study of the Extent and Results of Such a Program 
IN A Group of 1124 Patients. 

By G. L. Leslie, M.D., C.M., 

SUPERINTENDENT AND MEDICAL DIRECTOR, 

AND 

R. S. Anderson, M.D., 

ASSOCIATE MEDICAL DIRECTOR, MICHIGAN STATE SANATORIUM, HOWELL, MICH. 

The collapse therapy of pulmonary tuberculosis stands today 
at a level of statistical importance that provides convincing evidence 
of the immense strides made during the past few years in the selec- 
tion and refinement of a variety of procedures. Its present status 
is also an index of the rapidly increasing recognition of its value by 
the medical profession. However, while there has been much in the 
literature of recent years concerning the excellent results to be 
obtained from collapse therapy, such accounts have dealt almost 
exclusively with the indmdual phases and methods of treatment. 
Statistics concerning the end results of a general and aggressively 
followed program of collapse therapy covering a large series of con- 
secutively admitted patients, with minimal to hopeless involvement, 
and with all the possible varied indications for treatment, have been 
conspicuous by their absence from the literature. 

The apparent explanation of this lack of information is that the 
general policy of considering all patients, whether or not having 
bilateral lesions, as possible candidates for some form of collnpse 
therapy, is of comparatively recent origin. Except in a minority 
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of instances enough time has not yet elapsed to permit the accumu- 
ktion of a sufficiently large series of patients so treated. The results 
in such a series of patients after several years of such treatment will 
much more accurately reflect the true value of collapse therapy 
than has previously been recorded in the literature for groups of 
discharged patients vffio have had mainly pneiunothorax therapy 
alone in selected cases/ or combined with one or two other operative 
procedures in a comparatively small percentage of the wffiole group. 

In this, and in at least two subsequent papers, it is our intention 
to present a detailed analysis of the extensive and intensive program 
of collapse therapy which has been in operation at the Michigan 
State Sanatorium for a period of more than 5 years at the time of 
wnriting. 

Scope of the Study. Including all patients in residence on June 1, 1930, 
and all admissions from this date to June 30, 1934, inclusive, 1666 patients 
are considered, of whom 542 had the cliildhood type of tuberculosis, extra- 
pulmonary tuberculosis, non-tuberculous disease or no disease; the statistics 
presented in the various tables therefore cover a total of the remaining 1124 
patients having the adult type of pulmonary tuberculosis. The statistics 
cover 424 males and 700 females, a few children being included. It is 
worthy of comment that by far too large a proportion of the 542 patients 
excluded from this study were found to have no disease or non-tuberculous 
disease foIloT\dng admission. This condition has been corrected almost 
entirely during the last 2 j^ears of this period by a State Tuberculosis Com- 
mission ruling that whenever possible recent roentgenograms must be sub- 
mitted with all applications for admission; this ruling has enabled us to 
conserve beds for patients in need of treatment. Incidentally, during the 
latter half of the 49-montIi period of this study, the capacity of the sana- 
torium was doubled to a total of 480 beds. 

Two groupings have been made of the patients studied. During the 
period for which the end results were taken, 823 patients (302 men and 521 
women) were discharged, while 30l patients (122 men and 179 women) 
remained in residence on Januarj^ 1, 1935, The results of treatment in 
these two groups are considered both separately and together, but in the 
latter case only with regard to sputum and pulmonary cawty. The condi- 
tion of the 301 resident patients was deterinined as of January 1, 1935, this 
date being arbitrarily chosen in order that no results should be tabulated 
in the case of any resident patient who had not been under treatment for a 
period of at least 6 months. The condition of all patients discharged up to 
this same date is given as of the date of discharge. To conforrn with the 
statistics given for the resident patients, both separate and combined tabu- 
lations ai’e made for those discharged patients who were treated 6 months 
or more, and those who were treated for periods of from 1 day to 6 months. 
In the latter treatment period there are 186 patients, leaving 637 discharged 
and 301 resident patients who had treatment for 6 months or more. Wnje 
this 6-month period was also arbitrarily chosen, it was felt that at least this 
much time must elapse liefore any of the permanent results of collapse 
therap}’' could be reasonably expected to manifest themselves clearly. 

The entire course of treatment was not in every instance carried out at 
the State Sanatorium. Frequentl}’’ patients are directly transferred from 
other institutions, ndtii collapse therap}'* started before transfer. In these 
instances, when the previous period of treatment was uninterrupmci to 
the date of transfer, and wlien the character of the treatment available to 
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patients in these institutions was considered to apjn'oxiinatc the ireatinent 
policies at the State Sanatorium, all statistics, including all measures pre- 
viously instituted to secure pulmonary collapse, were recorded as from the 
date of the previous admission to the end of the treatment period at Howell. 

It is of considerable interest, and of relevant importance in esti- 
mating the results in the groups under review, to note the diagnostic 
classifications* of the patients at the time of admission. Of the 
entire group of 1124, the admission diagnosis was minimal in 105 
(9.3%); moderately advanced in 365 (32.5%); far advanced in 654 
(58.2 %) , For the 823 patients who were discharged, the correspond- 
ing figures at the time of admission were minimal 90 (10.9%); 
moderately advanced 263 (32%); far advanced 470 (57.1%). 

For the year 1931, Miss Jessamine S. Whitney,-'^ Statistician of the 
National Tuberculosis Association, compiled general statistics 
dealing with tuberculosis hospitalization in the United States Regis- 
tration Area. Figures giving the admission diagnosis of patients 
with pulmonary tuberculosis discharged during that year were 
compiled from the reports of 274 civilian sanatoria, covering a total 
of 36,665 patients. These figures are as follows: Minimal 16%; 
moderately advanced 30%; far advanced 54%. Comparing these 
figures with those for the discharge group in the present study, it 
will be seen that the State Sanatorium admitted 5% fewer minimal 
cases and 3% more far advanced cases than the average of other 
civilian sanatoria throughout the country. It is apparent, therefore, 
for purposes of comparison, that the final results of treatment indi- 
cated in Tables 1 and 2 cannot be considered to have been favorably 
influenced bj'^ the type of patient under treatment. In spite of the 
fact that an effort is made at this sanatorium not to admit patently 
hopeless cases, many of these, in addition to a large proportion of 
very far advanced patie'nts for whom there is questionable hope 
of benefit from collapse therapy, find their way into our beds. 

The large proportion of far advanced cases in the average admis- 
sion totals for the country at large is very disappointing. There 
are many factors, of course, that account for these discouraging 
figures. Not the least of these is the tendency of the family physi- 
cian (not invariably, it is true), and of the county officials, to con- 
centrate their hospitalization efforts on the obviously hopele.ss or 
terminal patients, looking upon them as emergency cases in the 
light of the very apparent menace to all contacts. It is easy to 
forget that the moderately advanced ambulant patient, with one or 
two small cavities and positive sputum, and with many times the 
number of contacts, is undoubtedly much more of a menace to the 
community. The majority of such cases, moreover, can be ulti- 
mately arrested with proper and timely treatment. Such an argu- 
ment, of course, would not apply if there were beds available for all 

* The classification used is that of the National Tuhorciilo^is As'^ociafion, ItKH. 
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active cases, for the question of segregation, even in the absence of 
hope of favorable response to treatment, is naturally one of great 
importance. 

Condition on Discharge of 823 Patients (Table 1). The immediate 
proof of the success of sanatorium treatment is the classification 
which can be given the patient at the time of discharge, since ob- 
vious^ this is a measure of his ability to stand up under regulated 
activities, and is an index of his future chance of remaining in good , 
health. ^ These discharge standards, with the limitations imposed 
by hospital waiting lists, make impractical a classification of “appar- 
ently cured,” which requires that conditions making possible a 
classification “arrested” shall have existed for a period of 2 years 
under ordinary conditions of life. On the other hand, a classifica- 
tion of “quiescent” implies incomplete treatment, as a rule more 
often the fault of the impatient individual than due to the failure 
of treatment. It is, therefore, apparent that the proportion of 
“arrested” and “apparently arrested” discharges must in the main 
be the measure of satisfactory treatment. 

Of the 823 patients discharged, a total of 389 (47.3%) were 
arrested or apparently arrested; the quiescent and improved classi- 
fications totalled 163 (19.8%); 127 (15.4%) were unimproved; 144 
patients (17.5%) died. Favorable results, from improvement to 
arrest, were secured in a total of 552 patients, 67.1% of the entire 
group. 

A vital factor in obtaining these excellent discharge results was 
unquestionably the amount of collapse therapy employed. One or 
more measures of collapse were used in 72.3% of these 823 patients. 
Even this large percentage does not represent the entire extent of 
the application of collapse therapy to the patients at this institution. 

As will be explained later, we must also consider the 301 patients 
who were still in residence, since they are an integral part of the 
whole group of 1124 patients. Collapse therapy was employed for 
886, or 78.8% of the entire group of 1124 patients in this study. 

The next paragraph gives a revealing comparison of the figures 
above with those collected by Miss IVhitney^ for the National 
Tuberculosis Association. The N.T.A. figures represent the results 
of treatment at the time of discharge of 41,972 patients from 278 
civilian sanatoria in 1931 . This large series of patients had a slightly 
better general prognosis than those of our study, and ran be regarded 
as representative of treatment policies which, according to available 
reports, indicated that little more than 10% of all sanatorium 
patients throughout the country were receiving collapse therapy m 

that year. , . x* i 

The hlichigan State Sanatorium figures compare with the ^ ational 
Tuberculosis Association’ figures as follows : Arrested and appar- 
ently arrested 47.3% and 17% respectively; quiescent and improvea 
19.8 and 41%; unimproved 15.4 and 19%; dead, 17.o and M/o 
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respectively. Favorable results compared 67,1% and 58% respec- 
tively; use of collapse therapy 72.3 and from 10 to 15% respectively. 

A closer analysis of these comparative figures shows that the 
most significant difference lies in the fact that in the State Sana- 
torium group of patients receiving 72.3% collapse therapy, it was 
possible to discharge more than 47% in the classification that most 
satisfactorily ensures future health protection and economic safety. 
This is an increase of nearly 200 % over the arrested and apparently 
arrested classifications in the N.T.A. group, which received little 
collapse therapy/ This is apparently a striking justification for 
the use of collapse therapy. The fact that the total of favorable 
results (improved, quiescent, apparently arrested and' arrested) 
were 67.1% in our group and 58% in the N.T.A. group, a differ- 
ence of only 9.1%, means little when these figures are properly 
analyzed. In our group, of the 552 patients in the columns repre- 
senting fa'swable results (Table 1), 70% were arrested or apparentl}’' 
arrested. In the National Tuberculosis Association group, of 24,155 
patients discharged with favorable results, only 29% of these were 
arrested or apparently arrested; 71% remained in the classifications 
affording a shaky prognosis after discharge. 

It will be noted that the deaths in the 72.3% collapse therapy 
group are 5.5% less than in the N.T.A. group. This difference, 
while definitely in favor of the former group, is still not what it 
should be, for a very obvious reason. Previous to 1930 the status 
of collapse therapy at the State Sanatorium was essentially equiva- 
lent to the average elsewhere throughout the countrJ^ The con- 
siderable body of patients in residence had, except for those recently 
admitted, been for months to years under treatment without the 
benefit of the variety of eight different sirrgical measures that are 
now widely employed. This group furnished a far larger proportion 
of deaths and unfavorable results than the later admissions. In a 
sense they can be regarded as controls, in that it is not strictly true 
that all the patients in this stud^^ were equalty fortunate in having 
proper collapse therapy available from the outset. 

An analysis of the percentage of collapse therapy as distributed 
over the three admission classifications is particularlj’' interesting, 
Table 1 showing its use in 43.4% of the 90 minimal patients, in 81.8% 
of the 263 moderately advanced, and in 72.6% of the 470 far ad- 
vanced patients. Analyzed from another angle, of the 595 dis- 
charged patients who received collapse therapy, 39 (6.6%) had 
minimal involvement, 215 (36.1%) were moderately advanced, and 
.341 (57.3%) were far advanced at the time of admission. . 

Table 1 records the results of treatment both sepratcly and 
combined for the three diagnostic classifications (minimal, moder- 
ately advanced and far advanced), and also compares the results 
in the 595 cases who received collapse therapy with the 228 who 
received none. Each of these classifications, for the recording of 
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the discharge condition, is treated in three groups, namely, the 
number of patients who were under treatment more than b months, 
those treated from 1 day up to 6 months, and the aggregate of the 
two. For proper interpretation of the table, it is essential to under- 
stand that in the “totals” column at the bottom of the table, each 
number represents a 100% complete treatment group which is 
subdivided in the corresponding sections above. The other tables 
are similarlj'- arranged. 

Of the group of 228 who received no surgery, it should be explained 
that among these patients we find the majority (51 of 90) of the 
minimal cases, with so trifling a degree of involvement that collapse 
therapy was considered unnecessary, and also those far advanced 
patients who were so hopelessly im'olved that collapse therapy 
was considered out of the question! In support of tlie latter state- 
ment we find that of the 129 far advanced patients in this non- 
surgical group, 56 were unimproved at the time of discharge, and 
58 died, a total of 114, or 88.4%. Onh^ 3 far advanced patients were 
arrested or apparently arrested. It will also be noted that 128 
(56.%) of these 228 patients remained in the sanatorium less than 
6 months; whereas, of 595 patients in the surgical group, only 58, 
or less than 10%, remained less than 6 months. Of those in the 
non-surgical group staying less than 6 months, 81 were far advanced, 
and 78 of these (96.3%) were either unimproved or dead, the latter 
being the result for 43.2%. Of the entire non-surgical group, 61% 
were unimproved or dead, as compared with 22.2% of the surgical 
group, while 25.8% (32 of the 59 patients were minimal) were 
arrested or apparently arrested as compared with 55.4% of the sur- 
gical group. Further comparisons between the non-surgical and the 
surgical group may be misleading, since the results obviously are 
not to be explained by the character of the treatment, but rather 
by the type of material presenting itself for treatment. 

We also find in this non-surgical group of 228 patients, in addition 
to those for whom surgery was unnecessar\' or inadvisable, a far 
larger relative proportion of those patients who, for various reasons, 
left the sanatorium against medical advice shortl.v after admission. 
There were 50 patients in this group discharged in such a manner, 
and it is worthy of note that onl.y 2 of these had remained more 
than 6 months in the hospital. In these cases, although refusal of 
collapse therapy is rare among patients, discharge took place before 
therapy, which had been prescribed for many of them, could be 
instituted. 

Of more significant interest is a comparison of the results of 
treatment in the groups of 39 minimal, 215 moderately advanced 
and .341 far advanced patients who received collapse therapy. Of 
the minimal cases, 84.7% were arrested or apparently arrested, 
vdth favorable results (improved to arrested) in 94.9%. Xone died 
and only 2 were unimproved. Corresponding figures for the total 
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of arrested and apparently arrested cases and for the total of favor- 
able results among the moderately advanced patients were 72.1 
and 93% respectively; among the far advanced patients, 41,6 
and 66.2% respectively. Only one-third of the 341 far advanced 
patients failed to receive distinct benefit from surgery, while of the 
entire group of 595 surgical patients, only'22.2% were unimproved 
or dead, a smaller percentage than the deaths alone in the N.T.A.' 
totals from 278 sanatoria. 

Table 1 also shows another striking fact. Among the far advanced 
patients who received surgery, 41.6%, as indicated above, were 
arrested or apparently arrested; of all the far advanced patients 
discharged, whether receiving collapse therapy or not, 30.9% were 
in the same classification; these percentages are respectively 145% 
and 82% greater than the corresponding figure of 17 % for arrest and 
apparent arrest of cases discharged from the 278 civilian sanatoria, 
although the latter percentage has the immense advantage of includ- 
ing the minimal and moderatelj'^ advanced cases with the far ad- 
vanced. 

It is to be expected, for the reasons already given, that the results 
in the surgical group alone should be better in each discharge classi- 
fication than the corresponding figures for the combined surgical 
and non-surgical discharges. It is true that results in. the non- 
surgical group are discounted from the standpoint of subject mate- 
rial for various reasons, but it must also be remembered that these 
results are considerably favored by the inclusion of 51 minimal cases. 
These minimal cases represent 22.4% of the non-surgical group, 
whereas the same classification represents only 6.6 % of the surgical 
and 10.9% of the entire discharge group. With these factors in 
mind, the percentages for arrest or apparent arrest, and for the total 
of all favorable results, are 55.4 and 77.8, respectively, in the surgical 
group, as compared with percentages of 47.3 and 67.1 for the entire 
discharge group. 

No statement in these pages is intended in any way to belittle 
the value of bed rest, or to suggest that collapse therapy is a sub- 
stitute for it. The two are regarded as strictly complementary 
procedures, and bed rest is rigidly prescribed and maintained in 
order to consolidate the improvement afforded by coUapse therapy. 
The favorable results obtained are attributable in large measure 
to the excellent morale of the patients in the acceptance of the rigid 
discipline which enforces bed rest. This morale, which also makes 
the refusal of prescribed collapse therapy an almost unknown occur- 
rence, can only have been built up by continued observation on the 
part of the patients of the good results of such a course of treatment. 

The criteria for all discharge classifications are based strictly 
upon the requirements of the National Tuberculosis Association 
standards. Although a glance at the exercise teble in use at the 
Michigan State Sanatoriiun apparently does not indicate it, patients 
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fulfill the exercise requirements for arrested cases before they are 
placed in the highest exercise listing, Class XII. To encourage 
cooperation and the most convenient direction of the various exercise 
classes, a system has been devised involving the placing of numbered 
colored tags on the beds. It may be of interest to give the exercise 
listings below, as a number of requests for the table have been re- 
ceived from other sanatoria. 

Class: 

I. Absolute bed rest. Patients to be washed, and if 
necessary, fed. 

II. Tray service. Bed bath. Toilet privileges allowed. 

III. Tray service. Toilet privileges. May take tub bath 
with assistance. 

IV. One meal a day in main dining room. In addition to 
above privileges, to take bath without assistance. 

V. Two meals in dining room. May have bedside Occu- 
t; pational Therapy. 

VI. Three meals in dining room. 

VII. Dining room. Make own bed. May attend Church 
services and entertainments. 

VIII. 15 minutes’ exercise on level ground, or equivalent 
in Occupational Therapy department. 

IX. 30 minutes’ exercise on level, or equivalent 0. T. 

X. 45 minutes’ exercise, or equivalent 0. T. 

XL One hour exercise, or equivalent 0. T. 

XII. Extended exercise privileges. 

This has proved to be a very satisfactory working system, and 
the bed tags make it easy to detect exercise violation. Certain 
minor modifications of these twelve classes are permitted at the 
discretion of the floor physieian. 

Cavity and Sputum Eesults of 823 Discharged Patients (Table 2). 
A necessary preliminary to the grooming of a patient for discharge 
is the closure of cavities and the conversion of positive sputum, where 
such conditions exist. Since, after these results have been secured, 
many patients leave the sanatorium before all exercise requirements 
are fulfilled, it is obvious that one can expect the percentages of 
cavity closure and sputum conversion to exceed the percentage of 
arrested and apparently arrested discharges. INIany patients, there- 
fore, for whom intensive collapse therapy has closed cavities and 
converted sputum, although discharged for various reasons as only 
improved or quiescent, can be classified in time as arrested or appar- 
ently cured, the lack of time for graduated e.xercise being the only 
obstacle to such a classification at the time of discharge. 
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Table 2 reveals that of the 823 patients in the discharged series, 
586 (71.2%) had cavities, and, of these, 457 had some form of 
collapse therapy. In this surgically treated group, 71.3% of the 
cavities were closed, while favorable results were secured in a total 
of 84.2%. In the 133 moderately advanced patients, cavity closure 
was effected in 90.2%, and favorable results in 94%. Correspond- 
ing figures for the 322 far advanced patients were 63.4 and 80.2% 
respectively. It will be noted that only 2 minimal patients developed 
a cavity following admission, and that both of these were success- 
fully treated. This fact seems to be of peculiar significance, since 
nearly half of our minimal patients receive at least phrenic surgery. 

It mil be further noted that of the 457 surgically treated cavity 
cases, only 37 were under treatment less than 6 months, and, of 
these, 18.9% had their cavities closed. Further study of Table 2 
reveals that 420 patients, or 91.9% of the surgical group, remained 
more than 6 months, as compared with only 34.9% of the non- 
surgical group of 129 cavity cases. Because these facts regarding 
hospitalization periods may be misunderstood, it should be noted 
that in the non-surgical gro,up there were only 10 moderately ad- 
vanced patients, and the poor admission prognosis of the remainder 
is indicated by the fact that, of 119 far advanced cavity cases, 
treatment failed in 99. However, Table 1, which lists all discharges 
without respect to cavity, shows also, as pointed out before, that 
more than 90% of the 595 surgical cases remained more than 6 
months as against 43.9% of the non-surgical group. These figures 
have led us to another conclusion, namely, that collapse therapy 
must of necessity increase the average per patient hospitalization 
period in any institution where the majority of patients are far 
advanced, and where the pernicious and wasteful practice of a 
limited hospital stay ean be avoided. This somewhat paradoxical 
statement should be modified by the explanation that, while it is 
undoubtedly true that collapse therapy shortens the stay of most 
minimal and moderately advanced cases, it has the opposite effect 
in the majority of the far advanced cases amenable to surgery, a 
large proportion of whom have, at the time of admission, a ques- 
tionable to poor prognosis. Many patients, who would otherwise 
die not long after admission, finally become arrested or apparently 
arrested tlirough collapse therapy, although frequently several 
years are required to effect this otherwise unobtainable result. 
There is certainly nothing in the literature that approaches the 
results in Table 1, showing 41.6% arrested and apparently arrested 
of the far advanced patients who received surgery. These results 
could not be secured without surgery. Incidentally, the niunber of 
far ad^•anced patients who die or are discharged within a compara- 
tively short period cuts the average hospital stay of this group down 
toward that of the moderately advanced group. In support of the 
contention that an extended hospitalization should be the rule if 
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at all possible, is tbe statement by Whitney and Myers,^ after a 
follow-up study of 7000 discharged patients, that the length of 
sanatorium, treatment is directly reflected in the postsanatorium 
history of far advanced patients. 

Of the entire group of 586 cavity cases, 57% were discharged 
with cavities closed, and a total of 69.6% with favorable results. 
These figures compare unfavorably with those of 71.3 and 84.2, 
respectively, for the 457 cavity cases- treated with surgery, but 
Table 2 shows in e^lanation that of the non-surgical cavity cases, 
only 6.2% had cavity closure, while 106 (82.2%) of the same non- 
surgical group of 129 either died or were discharged with cavities 
unaffected or increased in extent. (To avoid misunderstanding, it 
should be mentioned that all statistics cited for closure of cavities 
indicate complete closure of all cavities, whether single or multiple, 
and whether in one or both lungs. Should a small subsequently 
developed cavity remain, even though all original cavities were 
closed, the result is interpreted as partial only, and placed under 
“cavities decreased.”) 

No statistics are tabulated in this, study which correlate the 
sputum results with direct respect to the existence or non-existence 
of cavities. These results are given separately, in Table 2, for the 
entire group of 823 discharged patients. It is interesting to note 
that 87.8% of the 90 minimal cases and 47.5% of the 263 moderately 
advanced patients remained sputum negative throughout the period ' 
of treatment, while 47 % of the 470 far advanced patients remained 
sputum positive. Treatment eliminated bacilli from the sputum 
in 42.2% of the 823 discharged patients. Grouping these with 
patients whose sputum was . negative throughout, 70.7% of the 
patients were discharged with negative sputum. Represented in 
another and more pertinent way, 588 patients were sputmn positive 
at some time during treatment, of which total 347 (59 %) had sputum 
conversion. There were 439 far advanced patients among these 588, 

• and 49.7 % of these responded satisfactorily to treatment. Of the 
138 moderately advanced patients with positive sputum, conver- 
sion was effected in 119 (86.2%). 

A consideration of the sputum results in the group of 595 surgically 
treated cases reveals a far better story, 54.9% of these being dis- 
charged with sputum converted from positive to negative. . Since 
24.4% remained negative throughout, this represents a total of 
79.3% discharged with negative sputum. Here again the efficacy 
of surgical treatment is better shown by the fact that, as calculated 
from Table 2, in a total of 450 patients vdth positive sputum, con- 
version was effected in 327 (72.7%). There were 317 far advanced 
patients among the 450, with bacilli elimination in 65.6%. Of 
' the 127 moderately advanced patients with positive sputum, surgery 
eliminated bacilli from 113 (89 %) . Further study of the table shows 
that of the 595 surgically treated cases, 100% of the 39 mimmal 
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patients, 93.5% of the 215 moderately advanced, and 6S.1% of the 
341 far advanced patients, were discharged with negative spntiun. 

For the purpose of this study, patients were arbitrarily placed 
in the sputum negative group who had not had tubercle bacilli in 
their sputum for a period of 2 montlis previous to discharge. Lest 
this seem a rather short period for this classification, a close clieck 
revealed that only 37 of the 823 discharged patients had a positive 
sputum as recently as 4 months pretdous to discharge, and tliis in 
the face of a searching sputum routine of perhaps above average 
severity. The present laboratory routine calls for tluee smear 
examinations upon admission, and if these are negative, a 24-hour 
concentrate is examined. This is repeated in the second month, 
and, if still negative, a cultm-e is planted. The routine for all other 
patients, formerly positive or not, calls for 2 smear examinations 
monthly. If the sixth smear is still negative, 2 concentrates follow 
and then a culture. This procedure is repeated over the next 
3-month period. While this exact routine was adopted only during 
the latter part of the study period, 2 routine monthly smears, inter- 
spersed with long series of concentrate studies and frequent cultures, 
were the rule during the entire period, and particularly’^ as a pre- 
liminary to discharge. 

Results for 301 Resident Patients (Table 3). The results of treat- 
ment of the 301 patients who had been resident for 6 months or 
more are extremely interesting, although treatment was incomplete 
at the time of study. Collapse therapy was administered to 291 
(96.7%) of this group. The explanation of this amazingly high 
percentage of surgery undoubtedly lies in the fact that no resident 
patients were included in the study who had less than 6 months 
treatment. In this resident group there were, therefore, left only 
15 minimal patients, of whom 13 received surgery, while of the 184 
far advanced patients, only 4 remained who were apparently too 
hopeless for surgery. Also, since during the last 2 j’^ears of this 
period of study there has been a considerable increase in the number 
of major operations, and because it is a general rule to keep all 
thoracoplasty patients strictly in bed for 6 months before permitting 
exercise privileges, a larger proportion of these resident j^atients 
therefore fall into the major operative group than is found in the 
discharged group of 823. These facts explain why’ some of the 
cavity’ and sputum results in Table 3 are better than those in Table 2, 
and we have reason to believe that when the last of the 1124 patients 
in this study’ have been discharged, the discliarge results will be 
even more satisfactory’ than Tables 1 and 2 indicate. 

The percentages of minimal, moderately advanced and far 
advanced patients in this resident group were 5, 33.9, and 61.1, 
respectively’. Of the 301 patients, 245 (81.4%) as compared with 
71.2% of the discharged group, had cavities, and all but 3 received 
collapse therapy. In this surgical group of 242 patients, 71.9% 
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had their cavities closed, and favorable results were obtained in a 
total of 94.6%.^ These figures compare with 71.3 and 84.2%, respec- 
tively, of the discharged patients who received surgery. The differ- 
ence^ in the percentages of favorable results in the discharged group 
and in the resident group is apparently due to the number of surgical 
patients, who were discharged within 6 months following surgery, 
plus those discharged in the early part of this 5-year period, for 
whom the major collapse therapy program was relatively less inten- 
- siye. It will be noted that, in the treatment of the resident patients 
with cavity, favorable results were secured in from 94 to 100% of 
the three classifications who were treated surgically. These per- 
centage results were practically the same for the entire group of 
245 patients, since only 3 cavity cases did not receive surgery. 

The sputum results are likewise very satisfactory, the same criteria 
ruling here as for the discharge group. Of the surgically treated 
group (291 of 301) the sputum was, at the arbitrary date of January 
1, 1935, negative in 100% of the minimal patients, 85.7% of the 
moderately advanced, and 69.4% of the far advanced patients, or 
76.3% of the entire group. Expressed in a more significant way, 
of the 231 surgically treated patients who had positive sputum 
when admitted or subsequently, conversion was effected in 70.1%. 
Corresponding figures for sputum conversion for the 3 minimal, 63 
moderately advanced and 165 far advanced patients with positive 
sputum, were 100, 78.8 and 66.7%, respectively. 

Results for 1124 Patients (Table 4). The combined results for 
sputum and cavity closure for the entire series of 1124 patients in 
the study are in some respects better than for the discharged group 
alone. Others figures in Table 4 more truly reflect the extent of 
application of collapse therapy to patients as consecutively admitted. 
For example, the percentages of collapse therapy for the 105 minimal, 
365 moderately advanced and 654 far advanced patients were 49.5, 
85.8 and 79.7, respectively, as compared with percentages of 43.3, 

. 81.8, and 72.6, respectively, for the 823 discharged patients. Col- 
lapse therapy was instituted in 78.8% of the entire series of 1124 
patients, as compared with 72.3% of the. discharge group of 823. 
In addition to the 886 who actually received surgery, pneumothorax 
was recommended and attempted unsuccessfully, with no subse- 
quent surgery being done for various reasons, in a further group of 
24, making a total of 910 patients with collapse therapy indications, 
or 81% of the patients in this study. 

A subsequent paper will go into more detail concerning anatomic 
and pathologic features of the cavity results in this series. Table 4 
is a summation of Tables 2 and 3, but of particular interest in the 
comparison of its figures for consecutively treated patients as com- 
pared with the figures for a (Table 2) discharge group. The per- 
centage of cases vdth cavity is higher than in Table 2, namely, 831 
patients (73.9%) as compared vlth 586 patients (71.2%). In the 
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' entire series of 1124 patients, 84.1% of the cavity cases received 
collapse therapy as compared with 77.9% in the discharged group. 
Five of the 105 minimal cases developed cavity following admission, 
and all closed with surgery, while 89% of the moderately advanced 
and 64.1% of the far advanced patients were likewise treated suc- 
cessfully. Favorable results, including decrease in size of cavities 
following surgery, were obtained in 94.5% of the moderately ad- 
vanced and in 85% of the far advanced patients, the latter figure 
being approximately 5% better than for the discharge group. 

For the entire sm-gically treated cavity group of 699 (Table 4), 
closure was effected in 71.5% of cases, and favorable results secured 
in 87.8%. For the combined surgical and unaided bed rest total 
of 831 cavity cases, percentages for closure and favorable results 
were 61.2 and 77, respectively. As an indication of the desperate 
prognosis at the time of admission of the 132 cavity cases receiving 
bed rest alone, 121 of these were far advanced, of whom only 6 had 
final closure of cavities. 

Of the 1124 patients 822 had positive sputum either at the time 
of admission or subsequently; 509 (61.9%) of these were converted 
into negative sputum cases. This group of 509 represented 45.3% 
of all patients, and, with the 302 who remained negative throughout, 
the entire negative sputum group totalled 72.2%. The sputum 
remained positive in 279, or 42.7 % of the 654 far advanced patients; 
it should be noted that this group includes 115 of the 133 far 
advanced patients who received no surgery. 

The sputum results in the surgical group alone are, of course, 
much better, 78.3% in all having become sputum negative, while of 
the 681 patients who had positive sputum, conversion was obtained 
in 71.8%. Distributed over the three admission classifications, 
conversion was effected in 66% of the 482 far advanced patients, 
in 85.3% of the 190 moderately advanced, and in 100% of the mini- 
mal patients who had positive sputmn on admission or subsequently. 
All of the minimal cases, 91.1% of the moderately advanced, and 
68.5% of the far advanced patients in the surgical group of 886 
eventually became sputum negative. 

Analysis of Deaths. A separate study was made of factors having 
both an academic and causal relationship to the 144 deaths in the 
series, which represents 17.5% of the discharges, or 12.8% of the 
entire group studied. Collapse therapy was instituted in 85 of 
these patients, of whom 70 (82.4%) remained under treatment more 
than 6 months; of the 59 who received no collapse' therapy, only 
38.9 % remained 6 months or more. Of the entire group, 81 (56.3%) 
were under treatment less than 1 year. 

A prognosis is recorded for each patient at the time of the first 
staff conference, within a few days of admission. SLx prognoses 
*are used: Hopeless, poor, questionable, fair, good and excellent. 
It is significant, as indicating the type of case expected to respond 
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to therapy, that the best prognosis given any of these 144 patients 
on admission was fair; less than 10% were so classified; 18.1% were 
regarded' as hopdess cases; 49.3% had a poor prognosis; 22.9% 
were at the best regarded as having a questionable chance for 
recovery. A total of 90.3 %, therefore, had a grave outlook from the 
first. The admission classification was far advanced for 137 (95.1 %) 
of the 144 deaths. All except 11 of these patients had cavities when 
admitted, and nearly 50% had bilateral cavitation. At the time 
of death, 66.7 % of the far advanced cavity patients had bilateral 
cavities. It is of further interest to note that of 131 patients (in- 
cluding 5 of 7 moderately advanced) with cavity on admission, 
26% had one or more cavities 6 cm, or more in diameter, and 5.3% 
had cavities exceeding 12 cm. 

Excluding pneumothorax and phi-enic nerve surgery, 33 patients, 
or 22.9 % of all the deaths, received major thoracic surgery. Of these, 
19 were regarded as postoperative deaths, in that death occurred 
within an arbitrarily set period of 2 months following operation, 
regardless of the immediate causative factor. One patient died, 
following operation for renal calculus; 7 deaths were due to causes 
other than tuberculosis; 117 died of progressive extension of the 
disease. Therefore, 81.2% of the deaths were due to progressive 
tuberculosis, and 13.2% to thoracic surgery. 

Comment. Perhaps one of the most conclusive arguments in 
favor of the aggressive use of collapse therapy in the treatment 
of pulmonary tuberculosis is the amazing evolution of this form of 
treatment over the enth’e' country during the past 4 years. In 
contrast with the figures prevailing at the time of the Whitney* 
report for 1931 is the report of the Committee on Treatment^ of the 
American Sanatorium Association for 1933, tabulated from responses 
to questionnaires sent to 112 institutions located in 35 states and 
1 territory. This report, covering 29,211 patients, indicated that 
39% received some form of collapse therapy, with nearly 24% 
of the institutions reporting an incidence of more than 50,%, 2 
reporting 80% or more, and only 13 institutions reporting 10%. or 
less of patients receiving such therapy. It is possible, of course, 
that this report, confined to 29,211 patients, in 112 institutions, 
which undoubtedly include the majority of institutions most ad- 
vanced in collapse therapy, might represent a higher average of 
collapse therapy than was actually being done throughout the whole 
country in 1933. The National Tuberculosis Association report 
for 1931 covered 274 civilian sanatoria with a total of 36,665 patients. 

In 1933, there were actually more than 400 institutions operated 
exclusively for tuberculosis in the United States, exclusive of pie- 
ventoria and tuberculosis departments. Nevertheless, the figures 
of tlie American Sanatorium Association indicate a marked increase 
in the percentage of collapse therapy in use over indicated conditions 
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in 1931, and this picture has, without question, undergone a fmther 
favorable change in the interval since 1933. 

Of the 112 institutions in this report, 64 confined their collapse 
therapy program to three measures, pneumothorax, phrenic nerve 
surgery, and thoracoplasty. It is obvious that many patients for 
whom the first two procedures have failed, may not be suitable 
candidates for thoracoplasty. We believe that the very satisfactory 
final treatment results reported in our study are in no small measure 
due to the availability of other alternate procedures, such as intra- 
pleural and extrapleural pneumonolysis, scaleniectomj^ multiple 
intercostal neurectomy, that serve more exactly to fulfill certain 
varied indications for treatment. The necessity for a wide variety 
of operative procedures has been more pressing during recent years. 
The indications for treatment have become much more complicated 
since the general acceptance for collapse therapy of cases that only 
a few years ago were being rejected for this treatment because of 
extensive bilateral involvement or bilateral cavities. 

Although it has not been possible to report treatment results of a 
control series in contrast to the final results in this group of 1124 
patients, we have been unable to find in the literature any reports 
of cavity closure and sputum conversion in a comparable inclusi^"e 
series of patients that in any way approach the excellent results 
reported here. These results have been summarized for all groups 
of discharged and resident surgical and non-surgical patients in 
Table 5. 

hlcMahon and Kerper,^ whose report is representatiA’e of other 
controlled published series, reported the results of cavity closure 
in 296 patients. The cavities closed with bed rest alone in 65 cases, 
or 22% of the series. In 62 patients collapse therapy was instituted 
within 2 months of admission, and cavities became closed in 43% 
of these; of the remaining 169 patients, collapse therapy was later 
resorted to in 83, and cavities were closed in 23, or 27.7% of 
these. Final cavity closure was secured in 115 cases, or 38.8% of 
the entire series. 

These figures compare as follows with those in Table 5; total 
cavity closure, 38.8% (McMahon series), and 61.2% (Alichigan 
State Sanatorium) ; closure of cavities for patients receiving surgery, 
34%, as compared with 71.5% in our series. Inasmuch as in the 
AIcMahon and Iverper series, slightly less than 50% of patients 
received collapse therapy, and in 57% of these the collapse was 
delayed, these comparative figures present the strongest possible 
argument for the early and general application of collapse therapy, 
without the delay required to learn which patients might do well 
without such treatment. It is, of course, well known to observing 
phthisiologists that tuberculous lesions, in the presence of an open 
cavity, may at any time unexpectedly siu'cad or otherwise become 
more difficult to treat successfully. 



Tahle 5.— Summarization of Results op Treatment of Discharobd, Resident and Entire Admission 






















Discharged patients, 823. . Resident patients, 301. * Combined, 1124. 
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A further article is being prepared for early publication, which 
indicates the selection and distribution of nine different collapse 
therapy procedures, either singly or multiply in complementary 
sequence, according to the various indications, in this series of 1124 
patients. 

Summary. The final results of an intensive collapse therapy 
program are detailed for a series of 1124 patients of a single large 
sanatorium, including 823 discharged and 301 resident patients. 

Collapse therapy in some form was instituted in 72.3% of the 
discharged patients. It was recommended in 81% of the entire 
series of 1124 patients, and was actually used in 78.8%. 

Of 823 discharged patients, arrest or apparent arrest of the tuber- 
culosis was secured in 47.3%; favorable results in 67.1%; cavity 
closure in 57% of cavity cases; closure or decrease in the size of 
cavities in 69.6%; sputum conversion in 59% of the positive cases; 
negative sputum in 70,7 % of the discharged patients, of whom only 
28.6% had negative sputum throughout the entire period of treat- 
ment. 

Of 595 discharged patients who received collapse therapy, the 
figures for similar results were invariabl}’^ much higher, being, respec- 
tively, 55.4, 77.8, 71.3, 84.2, 72.7 and 79.3%. 

Corresponding figures for ca^dty and sputum results for the entire 
series of 1124 patients were usually slightly higher than the fore- 
going figures for the discharged group alone. Satisfactor}’' explana- 
tions account for this apparent anomaly. 

A comparison of the 'results of an intensive program of collapse 
therapy reported in this article, with those of a large number of 
sanatoria usiilg relatively little collapse therapy as an average, 
clearly shows that the former are vastl^^ superior from every point 
of view. 

It is obvious that the results presented in this study constitute 
an over^vhelming argument in favor of a definitive polic}’^ of early 
and intensive collapse therapy for approximately three-fourths of the 
patients with the adult type of tuberculosis in the civilian sanatoria 
of this country. 

The authors Tvish to express their indebtedness to Dr. John Alexander for valuable 
critical advice in the preparation of this article. 
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DIAGNOSIS OF DISEASES OF THE STOMACH BY GASTROSCOPCI 
AND X-RAY RELIEF STUDIES. 

By J. Schloss, M.D., A. Ettinger, M.D., 

AND 

J. H. Pratt, M.D., 

BOSTON, MASS. 

(From the Medical Clinic of the Boston Dispensary and the Department of Medicine, 

Tufts Medical School.) 

During the last two decades the emphasis in the clinical diagnosis 
of stomach diseases has shifted more and more from evaluation of 
the anamnesis and exploration of the functions to morphologic 
evidence of the condition of the stomach wall. This has increased 
considerably the number of correct diagnoses as proved by biopsy 
and necropsy. At present there are two non-surgical methods 
available which show anatomic changes: A''-ray examination and 
gastroscopy. These are based on entirely different principles and 
they developed along entirely different lines. The basis for modern 
.T-ray diagnosis was the development of a technique which attempted 
to demonstrate the changes of the mucpsal relief in addition to the 
opaque shadow of the stomach as a whole. Whereas both methods 
are practised in many continental hospitals, particularly in Germany, 
there are only a few institutions in this country wherein both are 
routine procedures. Therefore it seems justifiable to present 
studies on even as few as 100 cases which were thoroughly 
examined by .x-ray relief method and gastroscopy. An attempt 
was made by repeated checks to elicit in the individual case why 
the one or other method was superior or failed. Before discussing 
the details the essentials of both procedures may be briefly outlined. 

Even during the early days of .x-ray examination of the stomach 
Holzknecht” and his co-workers realized that the mucosal folds 
could be visualized with fluoroscopy before the stomach was com- 
pletely filled with the opaque substance. The use of a small amount 
of opaque medium was originally applied for various reasons by 
V. Elischer^ in 1911. For the demonstration of the folds of the 
mucosa it was first used by ForselP (1913), while Rendich,*' in 1923, 
applied these experiences to clinical problems, and since many 
authors have contributed. The most outstanding work was by 
IT. II. Berg- and his pupils. His book, “Roentgemintersuchungen 
am Innenrelicf des ^^erdauungskanals,” gives a complete review of 
recent developments in this field of diagno.stic study. 

The greater efficiency of modern .x-ray visualization of the stomach 
is due to the application of four principles: 

1. The u.se of a small amount of ojiaque medium in order to 
maintain some degree of transparcticy. 

2. The application of graded compression in order to fill the de- 
pressions between the prominent structurc.sof the mucous menilirane. 

3. Fluoroscopy of the patient in various positions demonstrating 
the contours of the stomach in different planes. 



172 


SCHLOSS, ETTINGER, PRATT: 


4. Small pictures snapped in selected positions during fluoroscopy 
enabling^ the examiner to obtain permanent records of fleeting 
observations. 

Gastroscopy may be defined as the intravital inspection of the 
stomach mucosa by a non-operative procedure. In a strictly histori- 
cal sense gastroscopy is older than x-ray examination. As long 
. ago as 1868, ICussmaufl^ introduced a metal tube into the stomach 
of a sword swallower hoping to see the interior of the organ. His 
attempts were naturally failures because suitable somces of light 
were not available in the early years. The first report concerning 
successful gastroscopies was published by von Mikulicz, 1884. 
In the years following von Mikulicz’ publication the attempts never 
ceased entirely and many instruments were devised which finally 
were abandoned for one reason or another. It was not until 1910 
that more serious attempts at developing gastroscopy as a method 
of research and finally of clinical diagnosis were made. Since 1910, 
several instruments have been devised which have been more 
efficient and less dangerous than their predecessors (Loening and 
Stieda, 1910 Eisner, 1911;^“ Schindler,^®® Korbsch'^*’ and others). All 
these instruments were of the rigid type and therefore restricted 
to application by only a few well-trained and particularly skillful 
examiners. . However, we owe to this pioneer work with the rigid 
gastroscope most of the knowledge upon which the present-day 
routine gastroscopy is based (Eisner, Schindler, Korbsch,*^® 
Gutzeit,'^ Henning,®"^ Moutieri® et al.). The device which finally 
paved the way for the more general use of gastroscopy was the semi- 
flexible (or semirigid) gastroscope, constructed by Georg Wolf, of 
Berlin, in collaboration with Schindler.^®® From a technical view- 
point this instrument represents an entirely new principle. The 
rigid instruments were constructed like telescopes, i. e., they con- 
tained a rather simple system of prisms and lenses. The Wolf- 
Schindler gastroscope consists of a rigid upper portion and a semi- 
rigid lower end. This lower end is constructed with overlapping 
rings after the fashion of the fish-scale arrangement of medieval 
armor. The optical arrangement of the rigid part is similar to that in 
the original instruments. The lower part contains a complicated sys- 
tem of lenses with short focal distances. The main advantages of the 
Wolf-Schindler gastroscope are that its application certainly demands 
much less training than the use of the rigid tube and the danger of 
perforating the esophagus or the stomach is considerably lessened. 

There has been, and still is, much controversy as to the advan- 
tages and disadvantages of flexible instruments. We regard 
Chevalier Jackson’s'® criticism as important. As the Wolf-Schindler 
■ gastroscope is equipped with a 90-degree optic, or after the suggested 
modification of Henning®' with a retrograde optic, the instrumciit 
must necessarily be passed through the esophagus blindly. It is 
obvious that an unexpected obstruction in the esophagus or uic 
cardia may lead to perforation. For this reason, we require careful 
.x-ray studies of the esophagus, or better, esophagoscopy to^precede 



GASTROSCOPIC AND X-RAY RELIEF STUDIES 173 

the introduction of the gastroscope in cases in which there is any 
possibility of such a complication. 

We have recently used a telescopic esophagoseope as devised by 
Wolf and Henning.®*’ This instrument causes scarcely any discom- 
fort to the patient because its diameter is only 7.3 mm. It is 
equipped with two exchangeable telescopes, one of which represents 
a prograde system. This permits fulfillment of Jackson’s demand 
that one “see the esophageal lumen ahead.” 

The actual examination is usually carried out with the patient 
lying on the left side. The optimum time for the examination, as 
with .r-ray studies, is in the morning, the patient having fasted over 
night. One hour before gastroscopy we ordinarily administer a 



New type of flexible gastroscope after Wolf-Schindler, with rigid upper part with 
eyepiece, electric wiring and mouth of air channel; and flexible low'cr part \sath the 
window, illuminating bulb and rubber tip. (Illustration furnished by The George 
P. Pilling & Son Co., Philadelphia.) 

sedative, the type and amount depending primarily on the emotional 
state of the patient. Immediately before the examination a local 
anesthetic is applied to the mouth and pharynx, and a gastric lavage 
with a large rubber tube is performed. The latter procedure serves 
to demonstrate whether difficulties in the introduction of the 
gastroscope may be expected and permits removal of stomach 
contents which may hamper the inspection of the gastric wall. 

Summarizing the principles of both methods, we may say that 
the .T-ray examination is a study of an elaborate plastic cast of the 
entire organ; gastroscopy gives an immediate natural picture of 
circumscribed areas of the interior surface of the stomach which 
can be pieced together like a mosaic pattern. From such con- 
siderations we may possibly predict what types of lesions would be 
revealed best by tlie former or the latter procedure. 

A’-ray examinations may inform us about shape, size, contour, 
tone, motility, perikalsis and position of the stomach. They may 
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give some information about emptying time and gastric secretion. 
They may show large and medium-sized defects of the walls and, 
with the application of modern principles of relief technique, may 
also reveal comparatively coarse changes of the mucosa itself and 
of the mucosal folds. * 

‘ Gastroscopy, on the other hand, may demonstrate even very 
fine changes and defects of the surface; it shows the folds in their 
natural appearance. It demonstrates the color of the mucous mem- 
brane, the distribution of blood, the fiUing of the blood-vessels, 
hemorrhages and so on. It may also give some impression as to 
tone, peristalsis and gastric secretion. 

We may, therefore, expect that the a^-ray examination is superior 
where localized lesions^ especially if not too small, are present; 
whereas generalized pathologic processes and very fine superficial 
changes are more the domain of the gastroscope. Therefore, the 
two methods are in no way in competition, but supplement each 
other successfully. The very lesions which a’-ray examination fails 
to reveal can usually be visualized with the gastroscope, while those 
which can scarcely be seen by gastroscopy seldom cause difiiculties 
for the roentgenologist. 

. The following table summarizes and compares 100 consecutive 
cases in which both methods were used; in cases where there was 
disagreement in diagnosis an attempt has been made to explain the 
reason therefore. In many instances repeated examinations were 
necessary before a satisfactory explanation was reached. 


Table 1. — Analyses of 100 Consecutive Cases in AVhich Both “Relief” 
Radiologic Examination of the Stomach and a Direct Inspection 
' OF THE Gastric Mucosa With a Gastroscope Were Made.* 

Gastro- 


Normal . 

Gastric neurosis 
Undiagnosed 
^ Cyclic vomiting 
' Diverticulum of esophagus 
Carcinoma of esophagus 
Cholecystitis 

Cancer metastasis, extragai 
Gastritis (various forms) 
Erosive gastritis 
Atrophy .... 
Hyperchromic anemia 
HjTiochromic anemia 
Multiple hemorrhages 
Peptic ulcer . 

Gastric ulcer 
Duodenal ulcer 
Duodenal scar 
r Polyp 

( Carcinoma . 

VI. Postoperative conditions 


Normal stomach 
and functional 
disturbance 


II. Extragastric 
lesions 


III. Chronic gastritis < 


stric 


IV. Ulcer 


V. Tumors 


Clinical 
diagnosis. 
2 
17 
2 
1 
1 
1 

1 - 


X-ray 

diagnosis. 

25 


BCOpiC 

diagnosis. 

16 


12 


1 ? 

21 


34 


14 

8 


11 

13 

3 

1 

13 

S 


32 

7 

4 


18 


2 

12 

8 


* In cvory case in the column headed “clinical diagnosis” the 
is recorded. This was made before the special procedures were 
accounts for the discrepancies in the 3 columns. lor detailed arKl>». .. 
following text. 

At first sight one may get the impression from Table 1 that there 
is at least in a few groups fair conformity between clinical, roent- 
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genologic and gastroscopic diagnosis. On tlic other Jiand, furtlier 
analysis shows that in such a small scj-ics of cases the fairly close 
agreement of the three methods is in some instances only apparent, 
and idee versa. It is probable that most errors may be expected on 
the side of the clinical diagnoses. Therefore, most of these figures 
require a short explanation and many a rather detailed discussion. 

If we exclude in Group I the 2 cases ^v here with a mere clinical 
examination no diagnosis could be made and the 1 case of frequent 
probably vicarious hematemesis, there are left 19 eases in which no 
organic lesion could be expected from the clinical findings. This is 
slightly below the number of normal cases obtained by .r-ray^^ 
namely 25, and slightly above the number of case.s®'* which showed 
no changes in gastroscopy. Further analy sis revealed the fact that 
the clinical studies were even less dependable. 

In these 19 cases where the clinical diagno.sis was normal or gastric 
neurosis, the following findings were obtained: 


A"-ray 

exaniination. 


Normal 12 

Gastritis 5 

Gastric ulcer , , . . 0 

Carcinoma .... .... 1 

Atrophy .... 1 


* Including 1 case of etat-mamelonn^'* and 2 cases of anemia. 


Gflstro«}ropJ^ 

7^ 

8 

3 

1 

0 


The difficulty in .r-ray diagnosis of atrophy will be discussed later. 
Thus further analysis of 19 cases without suggestive clinical symp- 
toms or signs showed that in about two-thirds significant anatomic 
changes could be demonstrated. Two-thirds of the “ normal cases” 
certainly deserved other treatment than psychotherapy and could be 
treated at an‘ earlier time, ?. e., before complications occurred, when 
proper treatment still promised to be successful. 

Group II includes cases where stomach lesions were found more 
or less incidentally. Naturally the clinical diagnosis in these 3 cases 
were failures. One case which actually belongs in this group inay 
be mentioned because it shows the advantage of close collaboration 
of a:-ray and gastroscopy. In this case the .r-ray examination 
showed a large defect probably due to carcinoma. It was not 
possible to decide by .r-ray examination alone whether this mass, 
which was firmly attached to the stomach, Avas extrinsic or intrinsic. 
Gastroscopic examination proved that the lesion did not involve 
the stomach itself. Therefore, intra-abdominal metastases were 
assumed and finally the primary tumor could be demonstrated in 
the colon. The therapeutic approach to this case certainly was 
entirely different after these facts were established. 

Group III summarizes all cases where gastritis was die main 
diagnosis. It was through the close cooperation of surgeon, roent- 
genologist and gastroscopist that the diagnosis of gastritis which 
has been in disrepute during a few decades has again receixed an 
anatomic basis. In the recent American literature gastritis does 
not find as prominent a place as in tlie European. The opinion was 
even brought forward that this condition, frequent in central Euroiie, 
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IS extremely rare in central North America (Walters and Sebening,^^ 
Eustermann and Balfoiir).^ We felt that the more general use of 
both .'T-ray relief technique and gastroscopy in Europe is responsible 
for this discrepancy. In 1935, Benedict^ has already reported that 
in the Massachusetts General Hospital, where both methods are 
used routinely, in 40 out of 200 cases chronic gastritis was diagnosed. 

The roentgenologic diagnosis .of gastritis is usuallj^ based upon 
indirect signs such^ as hjq^ersecretion, hyperperistalsis, broadening 
and increased rigidity of the riigse. Only in rare instances does the 
.r-ray examination succeed in the demonstration of the so-called 

granulated relief/’ These ^^granula” are direct signs of hyper- 
trophy, and correspond to the '' wart-like” swellings of the mucosa 
so often encountered in gastroscopy. * 

A great variety of findings in gastroscopy corresponds to these 
comparatively imiform rr-ray pictures. Among the direct signs of 
gastritis representing changes of the epithelium itself may be men- 
tioned spongy velvet-Iike appearance of the surface, edema, cir- 
cumscribed hyperemia, old and fresh hemorrhages, verrucous 
swellings probably preformed by the normal grouping of the stomach 
epithelium into alveoli, erosions, atrophic areas and so on. 

It is superfluous to mention that the '"indirect” signs of the a:-ray 
examination, namely, hypersecretion, h 3 q)erperistalsis, broadening 
and increased rigidity of the folds are also seen with the endoscope. 

The most impressive a:-ray sign of "hypertrophic” gastritis is, 
as mentioned, the enlarged fold. Gastroscopic studies proved, 
however, that the thickened fold frequently, but not alwaj^s, accom- 
panies the hypertrophic changes of the mucosa. It seems most 
likely from recent investigation of the subject that the enlargement 
of the fold is due to functional changes of the submucosa and 
muscularis mucosae rather than to true gastritic processes (Forsell,®^ 
Henning®"^). In other words, the most impressive x-vsiy sign is only 
a frequent but not a constant finding in hypertrophic gastritis. 

The roentgenologist often believes that the thickening of the 
folds allows the diagnosis of hj’^pertrophic gastritis to be made. 
We agree with Henning®'^ that this ""h^'pertrophic gastritis of the 
roentgenologist” does not necessarily represent true h^qiertrophic 
changes of the mucosa. We may find enlargement of the folds in 
the normal stomach and sometimes even in complete atrophy. This 
series of 100 cases includes 1 in which .^-ray examination recorded 
broadening of the relief while gastroscopj’' demonstrated all the signs 
of complete atrophy. 

The great variety of anatomic changes as seen through the 
tube induced Schindler^®^ to subdivide the anatomic picture of 
chronic gastritis into tliree groups: Superficial, h\’’pertrophic and 
atrophic gastritis. This classification is still used, although there 
is general agreement among gastroscopists that it is highly un- 
satisfactory. Actually we very often find features of different 
groups of Schindler’s classification in the same case of chronic gas- 
tritis. Therefore, Henning^’* prefers to ex-press this fact in the 
gastroscopic diagnosis. He attempts to express in the diagnoses all 
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the significant findings. Following his suggestion one would speak, 
for example, of gastritis wdth predominance of atrophic processes 
and so on. We do not intend to enter into this discussion. There- 
fore, we classify in our statistics most of the cases of gastritis under 
the heading “chronic gastritis (various forms).” 

We feel, however, that two types should be discussed separately, 
i. e., the gastritis with multiple erosions and the complete atrophy 
without any demonstrable signs of chronic inflammation. The 
former deserves special attention because we can observe good agree- 
ment between the presence or even the stage of the erosions and 
the symptoms of the patients. We saw repeatedly that pain and 
other symptoms disappeared at the same time that the erosions 
healed. The .r-ray films at this stage may and usually do show 
the same picture of “hypertrophic gastritis” as at the beginning 
of the treatment. Therefore, we make it a rule to keep the patient 
on a strict diet until the erosions are gone, although we attempt to 
continue the treatment in a milder form until the other signs of 
gastritis disappear or are considerably lessened. Unfortunately, 
the conformity between the complaints of the patient and the 
gastroscopic picture is less dependable in other manifestations of 
chronic gastritis. We see very often severe gastritic changes in 
cases with only minor symptoms and vice versa. As in other condi- 
tions of the stomach so also in gastritis, the constitution, psyche 
and personality of the patient seem to play an important part in 
the subjective reaction of the patient to the disease. 

The signs of localized atrophic changes are often met together 
with other signs of chronic inflammation. If they occupy large 
areas of the stomach we may safely speak of chronic gastritis with 
predominance of atrophic changes or, in a word, atrophic gastritis. 
On the other hand, we prefer to classify as atrophy, cases where 
we find complete atrophy without signs of chronic inflammation 
as frequently in cases of pernicious anemia. This leaves the question 
open as to wdiether these lesions are of inflammatory or degenerative 
origin. We used to think of atrophy in pernicious anemia as a final 
condition with no tendencj^ to recovery. Recently, Jones, Benedict 
and Hampton^i believed that they could prove that following suc- 
cessful treatment the signs of atrophy may disappear. 

We agree with Berg that the thin fold in .r-ray examination cer- 
tainly justifies the diagnosis of atrophy only in rare instances. 
We feel that the .r-ray diagnosis of atrophy is more or less guesswork. 
The following two tables may prove this statement. 

Gastroscopic Diagnosis in 4 Cases Diagnosed as “Atrophy** nv X-tikw 


Hypertrophic gastritis (in stomach ^\’ith gastro-ontcrostomy) 1 

Normal mucosa . . . . 1 

Hemorrhages in othon\nsc normal stomach . . . 1 

Atrophy 1 


, X~RAY Diagnosis in 4 Cases AVhere Atrophy* Was Seen Throi gh the 

Gastroscope. 

Normal mucosa ^ 

Atrophy • • ... . . 1 

YOL. 193, NO. 2. — FKnRUAUY, 1937 7 
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It also seems of interest to review the diagnoses which were made 
in the 38 cases where gastritis was the only diagnosis revealed 
with the gastroscope. _ The following table includes the 31 cases of 
various forms of chronic gastritis and the 7 cases of erosive gastritis. 
The following are the clinical diagnoses of these 38 cases: 


Peptic ulcer * , . . . 17* 

Gastritis 

Neurosis * 3 

Carcinoma 

Not diagnosed 2 


* Including 8 cases where the a:-ray examination proved the presence of a duodenal 
ulcer. 

Finally we want to emphasize that Table 1 contains in the columns 
“x-ray examination” and “gastroscopy” cases in which gastritis 
was the only diagnosis. Most of the stomach and duodenal lesions 
such as ulcerations or cancer are also accompanied by gastritic 
changes. If we include these the frequeney of the diagnosis of 
gastritis rises considerably. The total number of cases in which 
marked gastritic changes were observed (with or without other 
pathologic changes) was: 

On av-ray examination 40 cases out of 100 

On gastroscopy 62 cases out of 100 

In any event we must realize that many cases of gastritis cannot 
be diagnosed by the a;-ray method. This proves, what we expected 
a priorif that generalized lesions of the stomach are m’ore easily 
diagnosed with the gastroscope. 

In a similar way we see the verification of our prediction that 
probably small defects may be overlooked in a;-ray. Of the 18 
gastric ulcers seen with the gastroscope only 11 were demonstrable 
in ,r-ray examination (Group IV of Table 1). We want to stress 
the point that we classify under the heading of ulcer only deep 
lesions whereas superficial lesions in these statistics are regarded 
as erosions. Gutzeit^ reports a similar experience. He found in 
100 cases of gastric ulcer that the diagnosis was possible in 45 cases 
by a-ray and in 75 cases by gastroscopy. This, however, is practi- 
cally the same proportion which we observed on a smaller scale. 
Another advantage of gastroscopy is that complete healing of an 
ulcer can be shown with certainty. It happens quite frequently 
that on gastroscopic examination the ulcer is still present, although 
the .T-ray signs have already disappeared. 

Although the duodenum is not within the reach of the gastroscope, 
it may be of interest to record the gastroscopic findings in 16 cases 
where the rr-ray examination revealed pathologic changes in the 
duodenum. In 13 cases of active duodenal ulcer evidenced by 
x-ray the gastroscopic findings were: 

Severe gastritis ^ 

Mild gastritis 

Deformed pylorus ^ 
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In 3 cases of inactive duodenal ulcer; 

Severe gastritis (witli deformity of the pylorus) 1 

Normal (i. e., no pathological changes in the stomach except for 


deformity of the pylorus) 1 

Gastric ulcer (not found in x-ray) 1 


As to the diagnosis of carcinoma of the stomach, there is in our 
series satisfactory agreement between x-ray examination and gas- 
troscopy. In 1 case the x-ray examination carried out at another 
hospital and repeated by us suggested malignancy of the greater 
curvature. Gastroscopic examination revealed localized inflamma- 
tory changes in the area where the lesion had been visualized by 
.T-ray. The gastroscopist was opposed to surgical intervention. 
This patient gained more than 25 pounds during the following year 
and is at present free from pain or other symptoms. 

The efiicacy of both methods in our cases may be largely due to 
the fact that all of our patients showed major lesions when they 
first came for examination. From previous experience and other 
publications we got the impression that a small carcinoma might 
be more easily overlooked with the gastroscope, than with a:-ray 
relief technique. As far as we know, Schindler^®® alone feels that 
gastroscopy is the superior method in the diagnosis of very small 
stomach tumors. On the other hand, we feel that while these 
tumors are frequently discovered on a’-ray examination, gastroscopy 
is very helpful in establishing their nature and extent. Sometimes 
it may happen that small tumors are discovered by gastroscopy 
before they can be demonstrated by .r-ray. Table 1 shows 1 case 
of a solitary polyp which could be diagnosed only through the 
endoscope. The advanced stage of the disease when our patients 
first came under observation is shown by the fact that in 8 of 
the 12 cases of cancer the diagnosis was already suggested by the 
clinical signs and symptoms. In the remaining 4 cases the clinical 
diagnoses were respectively pernicious anemia, gastritis in an 
operated stomach, peptic ulcer and neurosis. 

Late changes of the postoperative stomach are often very impres- 
sive in .r-ray examination and even more so in gastroscopy. It is 
rare to find a stomach after operation of any type that does not 
show severe gastritis changes. As a rule, lesions on the stomach 
side of an anastomosis are disclosed more readily on direct inspec- 
tion with the gastroscope; lesions of the anastomosed viscus when 
opposite to the opening may also be seen with the tube. Lesions 
of the intestines proximal and distal to the stoma may be seen only 
by .r-ray. 

Of the 8 cases of postoperative stomach in our series in 1 a car- 
cinoma could be demonstrated by .r-ray and gastroscopy. In 1 case 
complete atrophy and in another a chronic gastritis with predomi- 
nantly atrophic changes were seen with the tube. The ar-ray reports 
were hjqiertrophic gastritis and normal stomach mucosa, respec- 
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lively. In 2 cases severe gastritis and jejunitis were diagnosed by 
both methods. On one occasion a jejunal ulcer discovered by 
.T-ray could not be seen through the gastroscope, and in 2 instances 
ulcers at the gastro-enterostomy opening could be found by gastros- 
copy only. 

Summary and Conclusions. 1. Both ic-ray relief technique and 
gastroscopy represent a decided improvement over the previous 
routine in the diagnosis of stomach diseases. 

2. The combined use of both methods as a routine procedure is 
an additional help in diagnosis and in the investigation of unsolved 
.problems in the pathology of the stomach. 

3. One hundred cases in which careful and sometimes repeated 
examinations with both methods have been carried out are sub- 
jected to analysis and compared with the results of clinical examina- 
tion. 

4. For the diagnosis of gastritis, gastroscopy is by far superior 
to .T-ray relief technique. Erosions and atrophy of the stomach 
mucosa can be diagnosed for all practical purposes by gastroscopy 
only. 

5. Gastric ulcers are more frequently encountered in gastroscopy 
than in .T-ray. In cases of duodenal ulcers almost always accom- 
panying changes in the stomach are present. 

6. For the diagnosis of stomach tumors and of postoperative 
changes, .T-ray relief method and gastroscopy supplement one 
another in an almost ideal waJ^ 
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THE BONE MARROW IN ANEMIA.* 

The Red Blood Cells. 

By Raphael Isaacs, M.D., 
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OF THE THOMAS HENRY SIMPSON MEMORIAL INSTITUTE FOR MEDICAL RESEARCH, 

ANN ARBOR, MICH. 

(From the Thomas Henry Simpson Memorial Institute for Medical Research, of 

the University of Michigan.) 

With the advent of the liver and stomach therapy of pernicious 
anemia and the revival of the method of treatment of “secondary” 
anemia with massive doses of iron, the necessity for a critical 
analysis of the indication of these types of treatment has become 
more evident. Ultimately, it is the state of the cells in the bone 
marrow that determines the reactiveness of the patient to a gi\'en 
type of therapy. Many terms are used to describe the state of 
the bone marrow: it is said to be hyperplastic, hypoplastic, aplas- 
tic, depleted, stimulated, depressed, exhausted, irritated, injured, 
recovered, normoblastic, megaloblastic or myelophthisic. It would 
be more desirable to substitute a more exact description in terms 
of numbers of cells per cubic millimeter, and relative percentages 
of the different kinds and stages. 

A number of studies of the sternal marrow have appeared recently 
in the literature. Those of Custer,^ Fitz-Hugh and Krumbhaar,^ 
Krumbhaar and Custer,® and Dameshek^ deal with studies of 
sections of bone marrow and are not strictly comparable to the 
work reported here. Reich® and Young and Osgood^ used films of 
bone marrow made from material obtained by aspiration of blood 
and bone marrow cells. This method gives very good cytological 
preparations, but is not quantitative and represents only those 
cells which are most easily dislodged. The touch or imprint 
method, while giving the best cytological pictures, does not give 
a true distribution of all types of cells, many of them not being 
represented in the film. The sections are indispensable for deter- 
mining the architecture and arrangement of the lione marrow, as 
well as the determination of the relative distribution of fat and 
cellular tissue. However, it is often difficult, because of different 
technical treatment, to name the bone marrow cells in the same 
terminology as those which appear in the peripheral blood. For 
this reason the special technique used in this study helps to corre- 
late the quantitative and qualitative relationships between the 
cells of the marrow and those of the peripheral lilood. 

In tliese studies the descriptions are limited to the condition in 
the sternal bone marrow, although data have been accumulated on 
the marrow of the femur, tibia, vertebra? and ribs. The sternal 

* Presented, in part, to the American Society for Clinical Investigation. May ."i, 
1930; Central Society for Clinical Research. October 27, 1933, and the American 
Society for Experimental Patliolog>’, April 10, 193o. 



182 


ISAACS; THE BONE MARROW IN ANEMIA 


marrow lias tlie advantage of accessibility, as well as being, a rela- 
tively stable source of both red and white blood cell forming tissue. 

The principle of the technique depends upon the fact that blood 
serum dissolves intercellular connective tissue substance, liberating 
the- individual cells, and changing them chemically so that they 
stain lilce cells of the blood stream.^® The technique is as follows: 


Method for Counting Cells of the Bone Marrow.^& Wet the inside of 
the tube of a SaMi hemoglobin pipette, or the stem of a red or white blood 
cell counting pipette with serum. The pipette stem should have marldngs 
enabling one to measure 4 volumes. A serum of the same blood group as 
the patient is desirable if the red blood, cell count is a factor, otherwise 
any blood serum may be used. The ^erum is drained out, and bone marrow 
is sucked up 1 unit of space into the pipette. By working the tip back 
and forth among the trabeculae of bone, enough marrow may be obtained 
without air bubbles. Serum is then drawn up so that the total bulk is 
4 volumes. This is then discharged into a watch glass, using care to wash 
out all of the marrow. Eight more volumes of serum (measured by the 
markings on the pipette) are then added, and the suspension is stirred 
thoroughly with a blunt glass rod. This suspension is then drawn into a 
red blood cell counting pipette to the 0.5 mark, and diluted with Hayem's 
solution, or with 1% acetic acid, the rest of the steps being exactly as in 
the case of counting red blood cells, using a hemocytometer slide. The 
higl>dry objective is used. The total n^ber of cells in 4 or 8 sq.mm, 
are counted, the adiilt red blood cells being enumerated in one group (if 
acetic acid has not been used) so that when their number is subtracted from 
the total, the number of nuleated cells of all types is obtained. The 
calculations are as follows: 

The number of cells counted in 1 sq.mm., obtained by dividing the total 
number of cells counted by the number of square millimeter spaces used, is 


10 X 12 X 200. 

multipLedby24,000,t.e., ^ _ • 

The differential count is made from cover glass films, using a thick emul- 
sion of bone marrow in serum. The fresher the serum, the better are the 
results. If the serum is of the same blood group, the red blood cells show 
a better distribution than when they are agglutinated. Human serum may 
be used for bone marrow of animals. Use^ Wright's or Giemsa's stain. 
When Wright's stain is used, allow the stain to act for 1 minute, then 
dilute with as much distilled water as the cover glass will hold, mixing 
very thoroughly. Allow this to stand for 10 minutes, then wash with 
distilled water, dry and mount in xylol-balsam.^ ^ r - 1 

The most representative” bone marrow^ is obtained froua the imci- 
sternum, as this gives both red and wliite cells in the course of their develop- 
ment. This technique may be used with marrow from any bone or for 
cells of other organs. 

With careful technique, the variation in counting cells from the same 
region in the normal marrow, using several pipettes averages about 5%, 
an amount but slightly greater than variations from drop to drop in the 
same pipette. In pathologic marrows, where there was a grossly uneven 
distribution of the cells, the variation was considerably greater, amounting 
to as much as 24% between a cellular and relatively non-cellular region, 
and to 85% in maITO^YS with regions of “aplasia.” r m*! 

Material. Bone marrow was taken from the imdsternurn ol lOd 
patients at autopsy, including some observation on biopsy * 

biopsy material is, of course, more desirable (or the Uner structure. 
Tliere are several other points of difference m the cells of the ty>o tjpes^o 



Fig. 2, — Stages in the development of red blood cells in the bone marrow of the 
sternum. (Camera lucida drawings, 10 ocular: l.S mm. oil-immcrsion objective; 
table level.) 1, Primitive blasts. It is possible that the oval nucleus type may 
represent a different cell (r. g,, precursor of the polymorphonuclear series or of the 
erythrocyte series) from the round nucleus form. 2. MegalobIa<^ts. 3, Bncophilie 
normoblasts. 4, Eosinophilic normoblasts. 5, Reticulocyte. 0, Granule red blocnl 
cell. 7, Mature erythrocj'te. 
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material. The longer the period after death that the marrow is allowed 
to change, before films are made, the fewer tlie number of aduU poly- 
inorphonuclear neutrophils, myeloblasts and myelocytes, although the 
change is not very marked. There does not appear to be a very extensive 
change in number of red blood cells in the various stages. In the cases 
.selected the condition of the peripheral blood was studied before death, 
and also on the day of death or biopsy. From this group the following 
selections illustrate the characteristic features of each type of anemia. 

Factors in the Interpretation of the Number of Cells per Cubic 
Millimeter in the Sternal Bone Marrow. In the non-diseased sternal 
bone marrow, the number of cells in each stage depends on the 
physiologic condition of the person at the time that the specimen 
is taken. There is less tendency for the marrow from different parts 
of the bone to vary in constitution in health than when a disease 
is present. There may be a variation in the predominant stage 
of development of the cells in the marrow of two different bones of 
the same patient in disease. Thus the sternal marrow in a patient 
with pernicious anemia in beginning remission showed the pre- 
dominant stage of the red blood cells to be that of the eosinophilic 
normoblast, while the vertebral marrow showed most of the cells 
in the basophilic normoblast (macro-normoblast) stage. In a 
patient in complete remission, the red blood cells in both bones 
showed a predominance of the eosinophilic normoblast stage. 

The “number of cells per cubic millimeter” represents the soft 
tissue. The amount of bony trabeculse varies in different individu- ^ 
als, so that the number of cells per cubic millimeter does not neces- 
sarily reflect the amount of marrow in the patient. In some patients 
there is a myeloid metaplasia in the spleen and other organs, and 
the extent to which the marrow spaces in such bones as the tibia 
and femur is utilized must be taken into account in considering the 
total amount of hematopoieticaliy functioning marrow. 

Cytologic Characteristics of the Cells of the Erythrocyte Series. 
The term “primitive blast” is used for a type of cell found in the 
bone marrow, but which appears in variable numbers in the periph- 
eral blood in the terminal stages of chronic leukemias. In normal 
sternal bone marrow the average number varies from 150,000 to 
300,000 per e.mm. The cells, in stained films of serum suspen- 
sions, have nuclei measuring 7.5 by 10 microns in diameter. The 
chromatin becomes finely reticular in the dried films stained with 
Giemsa or Wright, with no distinct nuclear membrane. There are 
1 to 4 nucleoli. The cjdoplasm, which is deeply basophilic, varies 
from a few shreds in the youngest stages to a thin ring around the 
nucleus in the older stages. The shreds may be fine filaments when 
no fluid is added to the films, but these, being jelly-like, may round 
up in fluids (as blood plasma or serum), and appear as “buds of 
diflerent sizes on the periphery. The cells enlarge as they grow, 
their cxtoplasm becomes more distinctly marked off, and the tjTueal 
myeloblast is produced. The “primitive blast” stage of the cells 
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of the polymorphonuclear leukocyte series resembles that of the 
lymphocyte and erythrocyte series of cells in general morphology, 
and may or may not be identical.^® 

The next stage in the development of the red blood cell is the 
megaloblast. We have found this type of cell in all specimens of 
normal bone marrow which we have examined and we take the 
point of view that it is a normal stage in the production of the 
erythrocyte rather than a pathologic or fetal cell. The average 
diameter in films from serum suspensions is 16 to 19 microns, and 
the nucleus is round and measures 12 microns. The chromatin is 
finely reticular and 3 to 4 nucleoli are visible. There is no .sharp 
nuclear membrane. The cytoplasm stains a deep ultramarine blue 
with Wright’s or Giemsa, and is hyaline. Individual cells show some 
spottiness of the cytoplasm with “moth-eaten” appearance of 
scattered areas. Under ideal conditions a single brilliantly refrac- 
tile granule, 0.5 micron in diameter, taking no stain, but appearing 
black when in focus, is seen in the cytoplasm. 

The next stage in development, the basophilic normoblnsf or 
macro-normoblast, is characterized by shrinkage in size and less 
intense basophilia of the cytoplasm. The chromatin network of 
the nucleus becomes more coarse, so that irregular lumps of chro- 
matin material appear in the network. There is enough chromatin 
around the edge to suggest a nuclear membrane. The “moth- 
eaten” appearance of the cytoplasm becomes more marked, and 
an element of redness shines through the blue in these areas. In 
the fresh condition, and in certain of the stained cells which happen 
to be in the proper position, a brilliant refractile granule is visible 
in the cytoplasm. The nucleoli are not clearly evident, but in 
mashed cells they are definitely visible. In the films the nucleus 
measures 9 to 7.5 microns and the cytoplasm 15 to 12 microns in 
diameter. 

The cells become progressively smaller, the nucleus more compact 
and the cytoplasm more eosinophilic. The eosinophilic normoblasis 
vary in size from 12 to 10.5 microns with nuclei from (5.75 to 5 75 
microns in diameter. In some stained forms and in the fresh cells 
the refractile granule is visible in the cytoplasm. In some eosino- 
philic normoblasts nuclear particles are visible. They vary in 
number from 1 to 24. While they are usually regarded as frag- 
mentation products of a decomposing nucleus, wc think them to 
be chromosomes left out during the reconstitution of the nucleus 
following the last mitosis. 

Three stages may be dift'erentiated after this: the reticulocyte; 
the stage with only the brilliant refractile granule as a morphologic 
di{Verentiation’'^b fii^d the mature erythrocyte. 

Sfcrnal Marrow in Ihc “Normal Indiridnal." The bone marrow 
in “normal” individuals varies within wide physiologic limits as 
the preponderant type stage of development apparently differ.? 
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with different conditions of the body. A normal individual may 
tax his granulopoietic tissue at one time more than another in trying 
to remain normal. There is apparently a physiologic leukocjdosis 
associated with certain phases of digestion, which may be expected 
to be associated with different rates of production. Thus the 
relative percentages differ considerably, making it difficult to evalu- 
ate a given specimen of a pathologic marrow by direct comparison, 
unless the variation is extreme. 

In the bone marrow taken from the midsternum of 11 normal 
adults, or those dying from trauma (skull fracture, automobile 
accident; death following operation) the average cell distribution 
was as follows: 

Total number of all nucleated cells per c.mm., 900,000 to 1,000,000. 


Per cent of all 
nucleated cells. 

Undifferentiated "lymphoid" cells. "Primitive blasts" . . 23.1 8.0 

Megaloblasts 3.0=i=1.0 

Basophilic normoblasts 7.2±2.5 

Eosinophilic normoblasts 12.0=i=7.0 


Polymorphonuclear neutrophils— adult 7.5=^5.5 

Polymorphonuclear neutrophils— young 13. 0^6, 0 

Metamyelocytes . . . ‘ 20.8 =*= 3.0 

Myelocytes 2.8=*=1.8 

Myeloblasts 1.8ti=0.8 

Eosinophils (immature and mature) 5.5=*=3.0 

L5Tnphoc5’'te3 1.0=^0.5 

"Endothelial" cells. Phagocytes 0.9=i=0.5 

Hem ohistiobl as ts and hem ohistiocytes 2.3=^l-3 

.Megakaryocytes 0.5=*=0.1 

Basophils Present 

Monocytes Present 


^'Aplastic” Anemia, In aplastic or hypoplastic anemia the total 
number of cells per cubic millimeter is greatly reduced and the fat 
content is increased. The block or stage of inhibition is in the 
"primitive blast group, so that but few cells mature beyond this 
form. The so-called idiopathic aplastic anemia (6 cases) differs 
from the aplastic anemia following intensive Roentgen ray therapy 
(7 cases) in that in the latter condition the number of primitive 
blasts is reduced, but the cells which are present tend to ripen into 
eosinophilic normoblasts and later into mature er 3 i:hroc 3 ^tes. ^ In 
the hypoplastic anemia of nephritis (10 cases) the inhibition is just 
after "the primitive blast stage, so that cells in this stage accumulate 
in normal or greater than normal numbers while but few ripen to 
the megaloblast stage (Cases 1, 2, 3, Table 1). 

Permcioiis Anemia (16 Cases), In pernicious anemia in relapse, 
the point of inhibition appears at the megaloblast stage. Different 
individuals vary considerably in the degree of inhibition, correlated 
with the height of peripheral red blood cell count. In some indi- 
viduals but few cells ripen, whereas in others a red blood cell count 



Table 1,— Hematologic Data in Illustrative Cases of Various Anemias. 
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Hotli crythroblasts nnd Icukoblnsts. *j* jMorc mature than the primitive blast stage. % Including lymphoid cells. 
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of 3 or more million may be maintained. Some patients with per- 
nicious anemia showed a great increase in the actual amount of 
cellular tissue in the marrow (1,600,000 nucleated cells per c.mm.) 
whereas others showed a markedly hypoplastic condition (e. ff., 
400,000 nucleated cells per c.mm.), although in both the “block” 
at the meploblast stage was present (Case 4, Table 1). 

Cirrlio&^is of the Liver (8 Cases). In patients with cirrhosis of the 
liver Avith anemia there is a tendency toward macrocjdosis of the 
red blood cells. In those patients Avho have, in addition to the 
primary hepatic insufiiciency, actual loss of blood, the picture of 
hemorrhage with small red blood cells becomes wore prominent. 
The uncomplicated cirrhosis of the liver shoAvs an increase in the 
number of cells in the bone marrow, with the point of inhibition 
at the megaloblast stage. The bone marroAv resembles that of 
pernicious anemia in relapse."*" After remission has been produced 
in hepatic cirrhosis with intensiA’e lii^er extract therapy, the bone 
marrow resembles that of the normal indiAudual. Tavo types are 
encountered, one Avith an increase in the total number of cells in 
the bone marroAV, Avith inhibition in groAvth at the megaloblast 
stage, and a second type AAuth a decrease in the total number of 
nucleated cells, with the inhibition at the primitive blast stage, as 
is seen in chronic nephropathy. l^Tien there is gross secondary 
hemorrhage, there may be a great decrease in the total number of 
cells per cubic millimeter (Cases 5 and 6, Table 1). 

Acute and Chronic llemorrhage (12 Cases). In the first stage of 
acute blood loss there is relative increase in the number of poly- 
morphonuclear leukocytes and their precursors in the sternal mar- 
row. During the first 24 hours there is a tendency for a depletion 
of the cells in the bone marroAv, Avitli a decrease in the total number. 
Later, when the leukocytosis is reflected in the peripheral blood, 
there is an increase in percentage of eosinophilic normoblasts, 
followed later by predominance of cells in the basophilic normo- 
blast stage. This corresponds to the stage of reticulocyte increase 
in the peripheral blood and possibly represents depletion, through 
maturation, of the eosinophilic normoblasts. During the stage of 
actiA'e regeneration, the total number of cells in the bone marrow 
is increased. In chronic hemorrhage, and in the regeneratiA'e stage 
of acute hemorrhage the normoblasts are smaller than normal. 
Case 7 in Table 1 illustrates the condition 8 hours after an acute 
hemorrhage. 

Hemolytic Anemia (5 Ca,<tc.s). In a case of hemolytic anemia of 
long standing there Avas a relatiAm predominance of cells in the 
eosinophilic normoblast stage. There may be an increase in the 
total number of nucleated cells in the bone marrow, although a kw 
cases of long standing haA-e been noted in Avhich the cellular content 
AA’as only two-thirds normal. 
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Hodgkin’s Disease {5 Cases). In Hodgkin’s disease treated by 
Roentgen ray and accompanied by anemia, there was not an inva- 
sion of the marrow by foreign cells, but an actual decrease in the 
number of nucleated forms of all types. The cells which remain 
appeared to mature in an orderly manner (Case 2, Table 1). In 
lymphosarcoma and lymphatic leukemia there was invasion of the 
marrow with neoplastic cells. 

Chronic Nephritis: Nephropathy {10 Ca.ses). The bone marrow 
in chronic nephritis is quite characteristic. There is an increase 
in number and relative percentage of cells in the primitive blast 
stage (Case 3, Table 1). These cells are sometimes mistaken for 
lymphocytes, and the marrow at first may suggest invasion by 
lymphoblastoma cells. Maturation is orderly, but only a few cells 
mature.'*-^ The red blood cells in the peripheral circulation show 
an abnormal number of forms measuring 7.5 microns, with but few 
larger or smaller. In 114 patients in whom there was a known 
nephropathy, the peripheral blood picture showed the characteristic 
red blood cell size abnormality {e.g., about 25% less than 7.5 
microns; 50%, 7.5 microns; 25% larger than 7.5 microns, instead 
of 33%, 34%, 33%, respectively). This peripheral blood change, 
related to the bone marrow change, appears quite early in the 
disease, before gross kidney dysfunction is apparent by the usual 
clinical tests. 

Myelophthisic Anemia {19 Cases). In the myelophthisic anemias, 
as for example leukemia, the total nucleated cell number may be 
very high, depending on the size of the cells. In chronic myelo- 
genous leukemia the maximum count of 864,000 nucleated cells 
per c.mm. was noted. In chronic lymphatic leukemia the maximum 
of 1,380,000 per c.mm. was found; in monocytic leukemia, 408,000 
per c.mm.; in myeloblastic, or blast leulcemia, the count may be 
relatively low in some patients (264,000 per c.mm.), although in 
others the marrow may be extremely cellular (1,872,000 per c.mm.). 
The disease is characterized by an increase in the number of primi- 
tive blasts, but the red blood cells which do mature do so in an 
orderly manner in the bone marrow. In the blood stream a dis- 
proportionate number of nucleated red blood cells, as compared 
with reticulated forms, are seen. There is a tendency for the red 
blood cells in the marrow to predominate in the basophilic normo- 
blast stage; frequently in absolute numbers greater than normal. 
There is a possibility that there is a delay in maturation at this 
stage (Cases 9, 10, 11, Table 1). 

Infection. Three types of bone marrow were noted in 15 patients 
with infection and various grades of anemia. In patients with 
leukocytosis there was a relative increase in the leukopoietic tissue, 
with a corresponding reduction in erythropoietic tissue. In the 
case of bronchopneumonia (Xo. 12) mentioned in Table 1. there 
was a progressive fall in the red blood cell count from 5.7 to -1.5 
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millions per c.mm. in 7 days (see also gas bacillus infection, Case 13, 
Table 1). In those patients having infection without leukocytosis, 
one ^oup had a reduction in the total number of cells, the leuko- 
poietic and erythropoietic tissue being proportionally affected 
(Case 14, Table 1). A second type showed an accumulation of 
red blood cells at the basophilic normoblast stage (Case 15, Table 1). 

In infection, the stage of delay or “block” in the development of 
the red blood cells is the basophilic normoblast. 

Discussion. On the basis of the stage of “ block of growth” of the 
red blood cells in the sternal bone marrow, anemias may be classified 
as follows: 

1 . Inhibition of development in tlie primitive blast stage. Chronic 
nephritis (nephropathy) : aplastic anemia. 

2. Inhibition at megaloblast stage. Pernicious anemia; cirrhosis 
of the liver; most macrocytic anemias. 

3. Inhibition delay at normoblast stage. Leukemia: infection. 

The first group does not respond to any knovm specific therapy. 

The second responds to liver extract or stomach extract. The 
third form appears to be the result of factors other than deficiency, 
and responds to correction of the primary cause. 

The study of the bone marrow suggests that red blood cells attain 
their size (stroma?) in the megaloblast stage, while most of the 
hemoglobin deposition appears to take .place in the normoblast 
stage. ' Delay in development at the megaloblast stage causes the 
cells to become larger whereas passing rapidly through this stage 
is reflected in the small size of the red blood cells. The shorter 
the time spent in the normoblast stage, the greater the hemoglobin 
deficiency of the mature cell. 

The quantitative studies of the cells of the bone marrow show 
that the organ is extremely labile and that it is difficult to describe 
a “normal” in terms of numbers of cells of any type in each cubic 
millimeter. The physiologic variations cover a wide range and 
evidently change takes place fairly rapidly in response to external 
requirements. The condition at death probably represents the 
extreme or end result of a tendency which has been present dining 
the course of the disease. It is only when the same tendency has 
been noted in many cases, that one can generalize about a disease. 
Thus, while in the hjpoplastic anemia of nephritis the primitive 
blasts grow, but tend to accumulate as such without a corresponding 
growth of the succeeding stages, in pernicious anemia or cirrhosis 
of the liver the growth process tends to be checked at the megalo- 
blast stage. 

Summary and Conclusions. 1. A method for counting the number 
of cells per cubic millimeter of a specimen of bone marrow is given. 

2. The average normal sternal bone marrow is from 900,000 to 
1,000,000 nucleated cells of all types per c.mm. 

3. The distinct morphologic stages in the development of red 
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blood cells are (a) primitive blast, (6) megaloblast, (c) basophilic 
normoblast, (d) eosinophilic normoblast, (e) reticiiloc 5 > 1 ;e, (/) granule 
red blood cell, (g) mature erythrocyte. 

4. The predominant stage varies with physiologic and pathologic 
changes, 

5. Inhibition of growth is noted at the primitive blast stage in 
aplastic and hypoplastic anemia (nephropathy) : at the megaloblast 
stage in the macrocytic anemias (pernicious anemia; cirrhosis of the 
liver) : at the normoblast stage in leukemia and infection. 
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HEREDITARY PSEUDO-HEMOPHILIA, 

By W. M. Fowler, M.D., 

ASSOCIATE PROFESSOR OF MEDICINE, STATE UIHVERSITY OF IO^YA, 

IOWA CITY, IOWA. 

(From the Department of Internal Medicine, the State University of Iowa.) 

An' hereditary hemorrhagic diathesis, presenting features dis- 
tinctly different from those of true hemophilia, is being recognized 
with increasing frequency. The clinical features consist of recurrent 
hemorrhages from the nose, gums, gastro-intestinal tract, or uterus 
which may begin spontaneously or as a result of minor trauma. 
Hematuria, hemoptysis and hemarthrosis may occur. The bleeding 
may be mild or severe and is not infrequently fatal, but tends to be 
more profuse in younger patients and to diminish in severity with 
advancing age. Intracutaneous hemorrhage or piu-pura is not com- 
mon, although the patients may bruise easily and bleed profusely 
from small cutaneous injuries. The manifestations may be present 
at birth or appear in infancy, but not infrequently are delayed until 
later childhood or adolescence. The most constant hematological 
features are a prolonged bleeding time with a normal platelet count. 

Both males and females are affected by the disease and it may be 
transmitted by either sex directly to their sons and daughters, 
von Willebrand,20“-^ in a study of a large family, has determined it to 
be a dominant sex-linked IMendelian characteristic. Buckman'* found 
the disease transmitted directly by the males through 4 generations 
of a family, and Giffiiff records a case (Case 3) in which direct 
transmission by females occurred through 4 generations. Little 
and Ayres^® record the disease in 2 sisters in the fifth generation of a 
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family of bleeders, and Farber^ found 14 males and 11 females 
affected among 100 m.embers of 5 generations. Minot^^ reported 
5 cases in 2 families in which the transmission was through the male, 
but both males and females were affected. The occurrence of the 
disease in the Negro has been recorded by Bailey and McAlpin.- 

The case studied by Rothman and Nixon, as well as several of 
the other reported cases, had a poorly retractile clot in addition to 
the prolonged bleeding time and in those cases recorded by Buck- 
man,^ Rosenthal,^® and Austin and Pepper^ the coagulation time 
was also prolonged. Hemarthrosis was found by Weeks^^ and 
Rosenfeld.^^ 

Glanzmann^ studied 8 families with this hemorrhagic taint and 
termed it “hereditary hemorrhagic thrombasthenia'' and Kugel- 
mass,^^ including the condition among the hemorrhagic diseases of 
children, has accepted this nomenclature. Buckman,^ however, 
found that a suspension of platelets from such a patient produced as 
rapid coagulation of hemophiliac blood as did the platelets from a 
healthy individual, and Glanzmann was able to produce coagula- 
tion in normal platelet-free plasma by the addition of platelets from 
one of his cases, although the resultant clot did not retract properly. 
These results suggest that the platelets are normal, not only numer- 
ically but qualitatively as well, so that the terms “thrombasthenia" 
and “constitutional thrombopathy" are not applicable. 

Under the term “hereditary pseudo hemophilia" Handley and 
Nussbrecher^ present a detailed family history and a discussion of 
the genetics of a family of bleeders. The transmission and hemato- 
logical features were tjqiical of hemophilia but the disease appeared 
in women. AMiile the bleeding time was normal, the coagulation 
time was prolonged, and the question was raised as to whether these 
patients represent hemozygous hemophiliac females or cases similar 
to those recorded as pseudo-hemophilia by von Willebrand. The 
authors were inclined toward the latter view. Other unusual cases 
of hereditar^^ hemorrhagic diseases have been reported, including 
those of hereditary thrombopenic purpura by Witts,^^ Rosenfeld,^® 
Austin and Pepper,^ and ICromeke,^® as well as cases of spontaneous 
hemophilia by Boggs^ and others. 

Case Abstracts, Case 1. — At the age of 3 (1893) this patient began passing 
blood per rectum and these spontaneous hemorrhages recurred at irregular 
intervals for several years. Between 6 and 12 he had frequent, profuse hemor- 
rhages from the gums, many of which followed the loss of deciduous teeth, 
while others began spontaneously. At the age of 11 he was almost exsangu- 
inated after a minor scalp injury. ^Hieii 13 he began to Jiave epis taxes, a 
tendency which persisted as the most troublesome feature for many 3 ^ears. 
At the age of 24 he was given 30 cc. of horse senim intramuscular^^, whicii 
seemed to control the bleeding. About 2 ^’’ears later a second intramuscular 
injection of 40 cc. was followed by a severe foreign protein reaction and 
cessation of the hemorrhagic tendencies, so that for a few years lie vas 
relative!}’’ free from sjnnptoms. In 1918, the bleeding again became more 
severe and in 1923 he was admitted to this liospital after a continuous 
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hemprrhage from the nose and gums of 11 days’ duration. Nothing of 
significance was found on physical examination except a palpable spleen 
and e^ddences of hemorrhage and anemia. The hemoglobin was 25% and 
the erythrocyte count was 1,120,000. The patient’s blood was Type II 
(Moss) . _ He was given a transfusion and intramuscular injections of wliole 
blood, vdth some diminution of the bleeding, but it had not entirely ceased 
at the end of 17 days when he left the hospital against advice. 

He continued to bleed occasionally and in January, 1925, he became 
unusually weak, began to pass tarry stools and to vomit blood, and was 
readmitted to the hospital with a hemoglobin of 23 % and an erythrocjde 
count of 1,400,000. He bled profusely, from the nose, gums and gastro- 
intestinal tract for several weeks, during which time he received 3 trans- 
fusions of 500 cc. each (Group IV, Moss), and 3 intramuscular injections 
of whole blood. The hemorrhage ceased and, when discharged from the 
hospital, the hemoglobin was 73% of normal, the erythrocytes 4,200,000. 

From 1925 to 1930 he had innumerable minor hemorrhages but liospital- 
ization was necessary on only one occasion during this period. VHien he 
returned in 1930, many therapeutic measures were tried in an attempt to 
control the bleeding. A 500 cc. transfusion of Type II blood was given 
without effect (previous transfusions. Moss, Type IV). Three intramus- 
cular injections of 20 cc. of blood were given at daily inter\'-als without 
appreciable effect on the bleeding. Fibrinogen had no effect wiien given 
subcutaneously in 1 cc. doses at daily inteiwals for 5 days. Daily intra- 
muscular injections of coagulin (7 to 20 cc. each) for 6 daj’’s gave no relief. 
The patient was found to be sensitive to horse serum and small subcu- 
taneous injections caused some urticaria and a sense of constriction in the 
chest, but had no definite effect on the bleeding. Two subsequent intra- 
muscular injections of IS and 20 cc. of horse serum were given without a 
reaction and without effect on the bleeding. A transfusion of 250 cc. of 
Group rV blood w'as given and W'as follow^ed bj^ a feeling of chilliness and _ 
by cessation of the bleeding. 

During the subsequent 5 years the patient w'as in the hospital on 6 occa- 
sions, each admission being preceded by prolonged uncontrollable bleeding 
from the nose and gums. Following the last admission, he w'as supplied 
with Moccasin Snake Venom Solution wiiich w'as administered by his local 
physician. He received 12 semi-w'eekb'- injections wiiich seemed to control 
the mild hemorrhagic symptoms. Four wrecks later more severe hemor- 
rhagic manifestations appeared wiiich w'ere not affected by 4 injections of 
the same snake venom. He was recalled to the hospital and, although he 
W'as not bleeding, snake venom w'as administered so as to study its effect 
on the bleeding time. The material was administered twice W'eekly in 
doses of 0.4 cmm, 0.8 cnim., and 4 injections of 1 cmm. each. The bleed- 

Tadle 1. — Hematologic Features. 
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ing time was not affected, but mild epistaxis and bleeding from the gums 
began during the course of treatment. A transfusion of 500 cc. of Group IV 
blood controlled the bleeding but did not affect the bleeding time. 



CuAnx I.—Famihai. HEMonnnAcic Tendencies in Case 1. 


During the 13 years this patient has been under observation there hav 
been no purpuric hemorrhages into the skin, and although he has brei 
more easily than normal there has never been an ' 

Hematuria was never noted. The bleeding was predommantly f 
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mucous membranes of the nose, mouth and gastro-intestinal tract, and, 
except for those times when the hemorrhages were especial!}'’ severe, it 
seemed to occur from only one location at a time. 



The most consistent hematologic feature was the prolonged bleeding 
time (Duke^) which was present on all but 2 occasions (Table 1). There 
was, however, no correlation between the length of the bleeding time and 
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the severity of the hemorrhage. The coagulation time was normal on all 
but one trial and this prolongation occurred during a period of especially 
severe hemorrhage. The clot retracted normally on all occasions and the 
platelets were normal or increased on every examination. The results of 
the constrictor test were not uniform and the prothrombin time varied, 
being definitely prolonged on four occasions. The fragility of the erjdhro- 
cytes was consistently normal. 

Therapy, Adrenalin packs have been used to combat the nasal hemor- 
rhages on innumerable occasions but the bleeding has never been entirely 
controlled by this means. Local applications of fibrinogen and thrombo- 
plastin have been of no avail, but coagulen (Ciba) has given slight relief. 
These substances when given parenterallj^ and fibrinogen when given by 
mouth have had no effect. The hemostatic effect of horse serum has not 
been consistent. According to the patient^s statement, hemorrhage ceased 
after the first injection, but even better results were obtained after the 
second, wliich produced a severe serum sickness. Urticaria and serum 
siclaiess were induced in the patient while under our observation, but no 
relief was obtained and subsequent injections of serum after desensitization 
of the patient were of no benefit. 

Transfusions have been most reliable in controlling the bleeding, but 
even this had but a very transient effect during a severe liemorrhage. Slight 
febrile reactions were experienced b}^. the patient after some transfusions, 
but the presence or absence of these mild reactions apparently plaj^ed no 
part in the effectiveness. During the periods when there was only slight 
bleeding, complete cessation frequently occurred after transfusions. Intra- 
muscular blood had no effect during the severe hemorrhages but was of 
some benefit when the bleeding was less severe. 

The hemorrhagic tendency in this family is pre.sented in Chart I. It 
will be noted that two brothers of the patient^s father showed this tendency. 
Their bleeding was relatively mild and the father himself was unaffected. 
The patient presented in this communication is represented as III-9 in 
the chart. sister (III-'6) had severe hemorrhagic manifestations and 
died at 17 years of age from uterine hemorrhage. A ^munger brother 
(III~12) had hemorrhagic manifestations identical to those of the patient 
and died from gastro-intestinal hemorrhage in Tvovember, 1935. 

Case 2.— A white female, aged 22, gave a historj’’ of having bruised easily 
all of her life. She had spontaneous ecch 3 nnoses and epistaxis, and recently 
her menstrual periods had become unusually profuse. None of the hem- 
orrhages had been severe enough to be alarming. On admission to the 
hospital there was a large hematoma over the left malar eminence, which 
the patient stated had appeared spontaneously. The remainder of the 
physical examination and histoiy^ is irrelevant. The bleeding time varied 
from 7J to 11^- minutes, but the coagulation time was normal. The plate- 
lets were normal, the clot retracted properly and the fragility of the erj^- 
throc>des was normal. The constrictor test was slightly positive. 

The family instory of bleeding is presented in Chart II. Both the 
patient's father and mother had been married twice and the hemorrhagic 
tendency appears to be transmitted through the father. The patient 
(III-21) was the youngest of her family. All the affected members have 
shown relatively mild hemorrhagic tendencies. Both males and females 
have been involved, transmission has occurred only through the males 
and, in one instance (D^—II) the disease was transmitted by an apparently 
unaffected male. A ver>^ similar family of bleeders has been reported by 
Lane.^- 

Discussion. The hematological features of these 2 cases are the 
same, and tlie points of difference seem to lie mainly in the seventy 
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of fhe hemorrhagic manifestations. Although it is possible that we 
are dealing with different clinical entities, such a conclusion does 
not seem justifiable when the essential points of dift'erence lie only 
in the severity. 

The hematological features in these, as well as in the previously 
reported cases, are the prolonged bleeding time, the normal or high 
platelet determination and the normal coagulation time. The 
results of the constrictor test, the prothrombin time and the clot 
retractility vary from one case to another and from time to time in 
the same patient. These are found to be normal in most cases, 
but because of their variability cannot be considered as essential 
points in the diagnosis. 

Therapeutic measures carried out during periods of severe bleed- 
ing are not satisfactory. Transfusions seem to give the best results, 
although the benefits are transient at the best. The results of foreign 
protein therapy were inconsistent and of doubtful reliability. Dur- 
ing the less severe hemorrhagic episodes both transfusion and intra- 
muscular blood controlled the bleeding, while the other procedures 
Avhich were tried did not give convincing proof of their hemostatic 
ability. Transfusions, even though they controlled the clinical 
manifestations, did not affect the bleeding time. 

The familial characteristics of the disease are beyond question; 
but the frequency with which females are affected, the transmission 
by males, and the direct transmission to sons or daughters are dis- 
tinctly different from hemophilia. The hematological features of 
prolonged bleeding time and normal coagulation time are the 
reverse of those found in hemophilia. 

The clinical features are quite similar to those of thrombopenic 
purpura, but the abundance of platelets and the normal syneresis 
in pseudo-hemophilia serve to distinguish the two conditions. 

Since there is no apparent change in the platelets, either quanti- 
tatively or qualitatively, the term “thrombasthenia” does not seem 
applicable to these cases. Their classification as “ hereditary 
hemorrhagic diathesis” describes the principal features, but is so 
broad and inclusive that it may lead to confusion at a later date 
when certain cases of hereditary bleeding are separated and re- 
classified as distinct entities. It seems better to adopt the termin- 
ology of von Willebrand and at least temporarily call them pseudo- 
hemophilia. This expresses no opinion as to the pathogenesis of the 
condition, implies a familial tendency and would tend to prevent 
confusion if these cases are eventually separated into more distinct 
clinical entities. 

Conclusions. The hematological and familial features of 2 cases 
of hereditary pseudo-hemophilia have been presented. 

The prolonged bleeding time with a normal platelet determina- 
tion, coagulation time and clot retractility, are the predominant 
features. 
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The results obtained ^Yith various forms of therapy have been 
presented, and of these, transfusions were found to be most effective. 
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Since the original studies on the various clioline derivatives by 
Hunt and Taveau® in 1911, there has been a great renewal of interest 
in these compounds. One of the most active of the cholines, acetyl- 
beta-methylcholine (mecholyl), has been shovm by Staw, Elsom, 
Reisinger,i2 Weiss and Ellis’® to be many times as active in ite physio- 
logic effects as acetylcholine. Our interest in this drug derives from 
a series of studies at present in progress on the interrelationships of 
the various drugs which affect the autonomic nervous system. Ace- 
tyl-beta-methylcholine was utilized because of its rapidity and uni- 
formity of action, and its apparently “pure” parasympathetic effect. 

* Aided by Gronts from the Commonwealth of Massachusetts and the Rockefeller 
Foundation. 
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The pronounced parasympathetic effect of acetyl-beta-methyl- 
choline, in addition to its ability in causing a lowering of blood pres- 
sure and its absence of sympathetic effect, has been demonstrated 
by many workers. Starr, Elsom, Ileisinger,i2 Page® and others have 
given excellent descriptions of the effect of acetyl-beta-meth 3 d- 
choline in normal and in certain clinical conditions. 

Material and Technique. Twenty subjects, 18 of whom represented 
various types of dementia prsecox and 2 paretics, were studied. These sub- 
jects presented no evidence of any definite physical disease. They were 
very passive, unemotional, and lay perfectly quiet throughout the entire 
experimental procedure. They came to the laboratory in the morning 
vdthout breakfast, and were allowed to rest for about a half hour before 
the experiments were begun. No preliminary anesthesia was used in any 
case. In most instances, acetyl-beta-methylcholine was administered in 
30 mg. doses subcutaneously. Observations of acetyl-beta-methylcholine 
alone and when combined with atropine, sodium amytal, phenyliso-propyl- 
amin (benzedrine), and adrenalin were made. 

Effects of Subcutaneous Administration of Acetyl-beta-methylcholine 
(SO mg.). Within a minute following the injection, flushing of the 
face which soon spread to the chest and back occurred. This was 
soon followed by perspiration of the face, injection of the con- 
junctivee, spreading perspiration to the chest and back which in- 
creased to a moderate or marked degree and which reached its acme 


Table 1. — The Effect of Subcutaneous Administration (15-40 mg.) of Acetyl- 
beta-methylcholine (Mecholyl) on 20 Psychotic Subjects. 


Patient. 

] 

bc 

C3 

S I 

1 


1 Control period. 

1 

Condition at height 
of test. 

Condition at end 
of test. 


! 

1 

a ' 

u 

[ 

°iB\ 

w a ru 

O ^ 

p ! « 1 

Pulse rate 

P 

Pl4 

03 

1 

1 

1 

1 ^ 

flH [ J ' 
« i fS , 

1 

1 

1 ^ 

\ P=I i 

i“ 

Time in min. 

1 

1 

P* 1 

P j 

.2 

75 

1.. 

o 

1 

P 

P 

CO 

•Time in min. 

.Reaction:^ Flush, perspir- 
ation, rhinorrhea, lacri* 
mation. 

J. P, S. 

, D. P. 

! 1 

30 : 120/06 

i 1 

1 72 

120 

80/44 ' lOS 

1 

ISO ' 

2i 

94/60 

60 

120 

1 

19 

Slight. 

A. McN. 

1 D. P. 

1 30 

102/76 

i 92 

170 

90/00 120 1 

i 200 

1 

76 

124 

155 

1 12 

Marked. 

C. P. 

iD. P. 

1 40 1 

I 104/76 1 

1 88 

165 

90/70 i 120 , 

200 , 

5.^ 1 

90 

88 

190 18 

Slight. 

J. s. 

D. P. 

30 

i 150/84 

76 

1.50 

106/64 ^ 120 1 

230 1 

11 

118/66 

84 

IGO 

' 35 

hfodcralc to marked. 

J.B. 

D. p: 

30 

120/70 

88 

1 115 

96/58 112 

175 

4 ' 

1 116/68 , 

92 j 

135 

1 32 

Moderate to marked. 

J.P. . 

D. P. 

30 ! 

106/54 1 

88 

120 

78/50 120 ] 

200 

4 ' 

' 120/60 

92 ' 

130 

I 

Marked. 

E. B. 

D. P. 

30 ' 

118/86! 

92 

1 85 j 

114/70' 128 

140 ' 

6 

i 120/80 

92 1 

75 

1 19 

^^arkod. 

H. B. 

G. P. 

30 1 

130/82 j 

88 

1 160 ! 

100/60 140 

300 . 

22 

124/70 

96 ' 

170 


Marked. 

A.Fr, 

D. P. 

30 

100/50 

80 

150 

74/48 lOS 

i 240 - 

2 

I 90/56 

88 

ICO 

' 26 

hforked. 

H.P. 

D. P. 

30 

116/80 

76 

120 1 

80/50 1 132 

190 , 

4 

' 96/58 

92 

200 

1 27 

^Iarkcd. 

D. F. 

D. P. 

30 

122/86 

80 

125 

82/56 t 130 

185 

10 

! SC/5S 

116 . 

125 

1 

Marked. 

J. M. j 

G. P.l 

30 

130/90 

84 

170 ! 

100/60 ' 128 

2S0 

4 

; 116/76 

100 j 

200 

IS 

Moderate to marked. 

J.McG. ' 

D. P. 

30 

124/90 ' 

120 

190 : 

88/44 ; 148 

210 i 

3 

110/60 

120 

ISO 

! 19 

^^odcrate. 

KB. 1 

D. P. 

30 

lOS/70 ! 

80 

100 i 

70/60 } 96 ! 

200 , 

3 

80/60 

92 

120 : 

! 25 

Marked. 

J.C. 

D. P. 

30 

i 138/70 i 

68 

1 120 1 

106/60 120 , 

240 

5 

116/70 

72 j 

120 i 

, 35 

Mark^. 

J. G. 

D. P. 

30 

1 110/70 ' 

68 

i 80 

74/48 112 f 

no 

3 

94/60 

8S 1 

so ! 

1 35 

Moderate to marked. 

M. G. 

D. P. 

30 

131/90 i 

84 

90 

80/56 , 100 , 

145 i 

4 

110/70 


06 1 

1 26 

Marked. 

H.H. 

D. P.| 

1 

106/70 i 

92 

! 150 

94/? 100 J 

190 j 

5 

116 

100 ' 


16 

Moderate. 

A.F.< ' 

D. P. i 

1 30 

1 OS/OS 1 

72 

90 

76/7 100 1 

120 

3 

90/60 

74 . 

i25 , 

30 , 

Marlrtnl. 

A. McN. 

D. P. 

1 

1 30 

llO/SO : 

96 

; ... 

76/48 J 140 ! 

1 

1 

3 

92/70 

12S 1 

... 1 

13 

^Iarkcsk 


* Time from the injection of the acclyl-betn-methylcholino. 

Kev to this and fotlovring taWes: 

D. JP. = Dementia pnecox; G. P. *= General parcel'!; B. P. « Bl(X)a pro^'urx; b. i . r. ==. tpioal naui pn>M:T>c. 
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in about 5 minutes and graduallj^ receded. Perspiration rarely 
extended beyond the epigastrium and on the back never beyond the 
level.of the hips. In most cases rhinorrhea and salivation occurred 
in moderate to marked degree. Within a minute following the 
injection, the pulse increased, reaching its height in most instances 



■ Chart I (Dementia prsocos ). — The effect of subcutaneous administration o 
mccholyl (30 mg.) on the blood pressure, pulse rate and spinal fluid pressure. 1 is 
subject showed a marked flushing of the face and chest and marked perspiration o 
the face and upper part of the body. 

within 4 minutes. In most cases, it did not return to its original 
level until more than 10 minutes following the injection had elapsed. 
In no case was there observed an original slowing of the pulse rate. 
In 1 case, the pulse returned to a slightly lower than the basal ]e\ e 
several minutes after the injection. The increase in pulse rate in 
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the 20 cases varied from 8 to 50 lieats per minute. Usually’ the blood 
pressure dropped within a minute following the injection, the drop 
varying from 4 to 54 mm. of mercury, reaching its minimum at 
about the same time the pulse was at its maximum. The subjects 
were observed for at least 20 to 30 minutes, at which time the vaso- 
motor and secretory manifestations had usually disappeared. 


Table 2. — The Effect of a Small Dose of Acetyl-beta-methylcholtne (5.0 mg. 
Subcutaneously) on 5 Dementia Pr;ecox Patients and 1 Paretic. 


Pa- 

tient, 

Diag. 

Control 

period. 

Condition at height 
of test. 

Condition at end 
of test. 

Reaction. 

B.P. 

Pulse 

rate. 

B. P. 

Pulse 

rate. 

Time 
in min. 

B. P. 

Pulse ! Time* 
rate, in min. 

G. T. 

D. P. 

118/80 

72 

128/80 

92 

3 

118/70 

74 

8 

1 

Slight flush of face. 

R. R. 

G. P. 

118/88 

G6 

124/100 

83 

2 

112/80 

80 

12 

! Subjective flushing of face. 

C. P. 

D. P. 

114/80 

80 

120/80 

84 

G 

118/82 

80 

11 

Subjective flushing of face. 

A. F. 

D. P. 

110/80 

08 

84/? 

92 

2 

108/78 

68 

14 

Slight flush of face. 

J. B. 

D. P. 

120/70 

92 

134/70 

104 

3 

120/G8 

G8 

18 

Subjective flushing of face. 

H.H. 

1 

D. P. 

1 

128/80 , 

i 

80 

1 

136/82 

1 

100 

2 

! 128/7G 

80 

7 

i No flushing of face. 


* Time from the injection of the acctyl-bcta-methylcholinc. 
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Chart II (Dementia prmcox). — The efifect of a small dose (5 mg.) of mocliolyl 
subcutaneously. This dose was sufficient to cause a moderate drop in blood pressure 
and a moderate rise in pulse rate. 


The cerebrospinal fluid pressure rose definitely in every case, the 
increase varying from 30 to 140 mm. of water. The maximum spinal 
fluid pressure usually coincided with the minimum blood pre.ssnre. 

Although several of the patients were obviously uncomfortable 
at the height of the mecholyl reaction, no changes in their mental 
reaction or in their behavior were observed during the entire experi- 
ment (Table 1, Chart I). 
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Effect of Acetylr-hetu-methylchoUne on the Gastro-intestinal tonus and 
Motility. Experiments on this subject will furnish the material 
for a separate communication. Mecholyl has a v^ery marked effect 
upon the tonus and peristalsis of the gastro-intestinal tract. It 


TABiiE 3 .— The Effect of the Administbation of AcettI/-beta-methylcholine 

Followed by Atropin'e. 



^ f' I J Ti' 1 0 A 2: 3 ■ ■ 0 


A l/lOO gr. Atropin s.c. 

130 mg. Mecholyl sx. 

Chart III (Dementia pnecox) — The typical counteracting effect of atropine on 
the mecholyl reaction. Note the almost immediate return of the blood pressure and 
pulse rate to their original levels following the atropine injection. 

increases these functions of gastro-intestinal activity very markedly. 
On the atonic gastro-intestinal tract it exercises a rapid and more or 
less prolonged effect. 
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Effect of Small Boses of Acetyl-heta-viethylclioline {5 mg. Subcu- 
taneously). In 5 dementia prsecox subjects and 1 paretic, 5 mg. of 
mecholyl was injected subcutaneously. The pulse increased in 
every case from 4 to 24 beats per minute. One case showed 


Table 4. — Effect op Simultaneous Administration of Acetyl-beta-^iethyl- 

CHOLINE AND AtROPINE. 


Patient 

] 

Diag. 1 

Control period. 

i 

Height of combined drug reaction. 

Condition at end of test. 

! 

1 

B.P. 

! 

Pulse 

rate. 

Dose. 

B.P i 

i 

1 

Pulse 

rate. 

Time 
in min. 

B.P. 1 

1 

1 

Pulse 

rate. 

Time 
j in min. 

1 

1 

Mecholyl, 

mg- 

Atropine, 

1 gr. 

H.H. 

1 

! D.P. 

146/81 

84 

30 (s. c.) ; 

1 1/200 (s.c.) 

134/76 

120 

2 

i 

1 








1 1/200 (s. c.) 

146/84 ' 

112 

n 

142/88 

88 

12 

J. S. 

D.P. 

140/88 

92 

1 50 (i. m.) 

1/100 (i. V.) 

. 136/80 

120 

6 

120/80 1 

106 1 

39 

Jt. 

1 D.P. 

124/76 

124 

1 30 (i. m.) 

, 1/200 (s. c ) 

I 96/50 i 

148 

2 

1 








' 1/200 (s. c.) 

136/70 

116 

•1 1 

112/60 I 

112 

12 

J. C. 

1 D.P. 

108/60 

88 

30 Cl m.) ! 

1 1/200 (i. m.) 

, 120/50 

120 

2 









1/200 (i. m.) 

no/6s 

78 

*2 

108/66 ' 

68 

“ 10 

— — 

— 

- 

' 

- 


_ _ _ 



- 


_ - 


* Time from s3Cond dose of atropine* 



Chart IV (Dementia prsecox). — The simultaneous administration of a large dose 
of mecholyl subcutaneously and a moderate intravenous dose of atropine. In this 
case, although the atropine was sufficient to prevent the sccrotoo” responses of 
mecholyl it was unable to prevent a drop in blood pressure. 


a secondary slowing of the pulse. In 5 of these subjects the 
blood pressure rose slightly, varying from S to 14 mm. of mercury. 
In the other case, tlie blood pressure showed a fall of 20 mm. of 
mercury. Except for slight flushing of the face, no other visible 
effects of the drug were noted. As a control obsereation, plunging of 
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a fall in blood pressure of 6 mm. of mercury. In the second case, 
of atropine intravenously caused a slight rise in blood pressure 
and a moderate rise in pulse rate. Thirty mg. mecholyl now 
caused a fall in blood pressure of 24 mm. of mercurj’- and a slight 
rise in pulse rate. In the third case, gr. of atropine subcutaneously 

produced no essential change in blood pressure or pulse. Following 


Table 5. — The Effect of the Administration of Atropine Followed by 
Acetyl-beta-methylcholine. 
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j period. 
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CJ 

Ki 

o 



"S 

o 

i 

"rt 

t.) 


o * 


^ 1 

in 

o 

1/2 
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P 

P 
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# 

H. B. 

G. P. 

118/74 

100 

1/50 (i. Y.) 

116/80 

128 

3 1 

30 (s. c.) 

110/72 1 

1 120 ' 

4 

116/74 

108 1 

Ihr. 






1 




1 




I 

7 min. 

E.B. ' 

D. P.l 

110/76 

7G 

1/50 Cl. V.) 

114/70 

1 i 

104 

: 4 

30 (i. m.) 

90/76 ' 

108 

1 j 

5 

106/SO 

90 1 

Ihr. 

19 min. 

J.P. 

D.P.I 

120/70 

84 

1/50 (s. cO 

1 118/68 j 

88 

4 

i 

1 30 (s. c.) 

i 

114/72 

1 92 

! ! 

8 

106/70 

86 ' 

i 

30 min. 


• Time from beginning of injection of first drug. 



Chart V (Dementia pnecox). — TliecfTect of a larpe intravenous dose of alnjpinc 
followed by a moderate dose of mecholyl. Here the atropine practically prevented the 
clTcct of the mecholyl reaction. 

the injection of 30 mg. of mecholyl subcutaneously, the blood pres- 
sure fell 6 mm. of mercury and the pulse rose four beats per minute. 

These results coincide with those made by other observers, who 
pointed out the absence of any nicotinic action in mecholyl as demon- 
strated by the inability of the drug to cause a rise in blood pressure 
after paralysis of the parasympathetic by atropine. The usual 
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moderate fall in blood pressure, however, caused by mecholyl is 
definitely diminished or prevented after preliminarj'- administration 
of atropme (Table 5, Chart V). . 

^ Combined Effect^ of Sodium A.inytcd and Acetylrheta-miethylcholine. 
Since the anesthetic action of sodium amytal is held by some inves- 
tigators to be due to a specific effect on the hypothalamus, we felt 


Table 6 . The Effect of the Administration’ of Sodium Amttal and Acettl- 

BETA-METHYLCHOLINE, 


Cl 

CS 

Q 

Control 

period. 

Amytal, 

. _ 

Mecholyl. 

Condition at end 
of test. 

7^ 

cq 

Pulso rate. 

& 

i 

o 
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cJ 

"S 

o 

■3 

Ph 

1 

.3 

1 

H 

tfl 

.3 

u 

0 

Pi 

fP 

d 

'rt 

0 

.a 

Time in min. 

p 4 

d 

0 

.2 

•Time in min. 

J. McG. 

n.Ki 

226/80 

116 

0.7 (i.v.) 

96/70 

96 

4 

30 (b. c.) 

56/40 

104 

5 

86/7 

92 

30 

J. M. 

G.P. 

144/90 

78 

0.7 

80/70 

88 

4 

30 ( 3 . c.) 

162/7 

1 204 

11 


1 


J. G. 

n.p. 

110/70 

80 

' 0.5 (i.v.) 

96/6S 

76 

3 

30 (s. c.) 

70/40 

128 

9 

206 

88 

51 

M. G. 

D.P. 

104/88 

i 

84 

0.5 {I. V.) 

86/60 

84 

4 

30 (b. c.) 

76/54 

104 

13 

96/70 

104 

16 


* Time from be^nning of injection of Bodium am3rt3l. 



Chart VI (Dementia prfficox),~The effect of tte intravenous administration of 
amytal followed by subcutaneous injection of mecholyl. The effect of the two drugs 
on the blood pressure is additive. 


it v'ould be interesting to obser^'e any altered effects of mecholjd 
during sodium amj’tal narcosis. 

Three dementia prsecox subjects and 1 paretic were narcotized by 
intravenous injections of sodium amjdal (0.5 to 0.7 gm.). The sub- 
jects all fell soundly asleep during or immediately after the injection 
of the sodium amjdal. In the first case, a fall in blood pressure of 
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30 mm. accompanied by a drop in pulse rate of 20 beats per minute 
occurred at the height of the amytal narcosis. The injection of 
30 mg. of mecholyl now caused a greater fall in blood pressure accom- 
panied by a slight rise in pulse rate. The drop in blood pressure 
caused by the injection of both drugs was 70 mm. of mercury. 



In the second case, at the height of the amytal narcosis, the blood 
pressure had fallen 64 mm. of mercurj% accompanied by a rise in 
pulse rate of 10 beats per minute. The injection of 20 mg. of 
mecholyl caused a still further drop in blood pressure of IS mm. of 
mercurj' and a rise in pulse rate of IG. 



208 


. MYERSON, ROMAN, OAMESHEK 


• ^ third case, the injection of sodium amytal resulted in a fall 
m blood pressure of 14 mm, of mercury and a "drop in pulse rate of 


Table 7.— Effect of Simultaneous Administration of Acettl-beta-methyl- 

CHOLINE AND ADRENALIN. 


"c 
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'« I 
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C3 
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1 

a 
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o 
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V 
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o 

cJ 

a 
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E. Ba. 
E.B. 

H. P. 

A.F. 

C.F. 

J.B. 

J.P. 

A. McN. 

D. P.i 

n.p. 
n. p. 

D.P. 
a p. 

D. pj 
D, p.i 

n.p.l 

1 

1 

130/80 

m/so 

100/70 

100/60 

120/80 

112/60 

118/60 

114/? 

68 1 
08 
80 

72 

98 

68 

88 
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30 (a. c.) 
30 (s. c.) 
30 (8. c.) 

30 (a. c.) 
30 (a. cO 

30 (s. c.) 
30 (s, c.) 
30 (s. c.) 

0.5 (s. c.) i 
0.5 (s, c.) 
0.5 (s. c.) 

0.3 (i.v.) 
0.3 (uw) 

0.3 (i. V.) 
0.3 (i. V.) 
0.3 (i. V.) 

110/60 : 
80/50 
90/? 

144/80 

140/70 

101/50 

180/70 

100/? 

120 
104 ; 
112 

1 104 
132 

i 100 
: 112 
170 

3 1 

4 

2 

1 

2 

1 

1 

1 

124/70, 
' 104/58 
114/80 

SS? 

100? 

lOS/46 

no/58 

100/? 

64 

80 

80 

100 

92 

76 

88 

112 

26 min. i 
40 min, 

1 ^hr- 

16 min. 
16 min. 

1 21 min, 

16 rain. 
20 min. 
54 min. 

Cardiac fibril- 
lation. 

Pallor dis- 
tress and 
cardiac fib- 
rillation. 



Chart VII (Dementia prajcox). — The effect of the simultaneous administration 
of mecholyi and the intramuscular administration of adrenalin. Note that the 
ndrcnalin is unable to prevent the usual drop in blood pressure due to mecholyi. l lie 
adrenalin also has no apparent effect on the flusbins and secretorj- responses. 
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4 beats. Thirty mg. of mecholyl now caused a further drop in blood 
pressure of 26 mm. of mercury and a rise in pulse rate of 52. 

In the fourth case, the blood pressure, following sodimn amytal 
injection, fell 18 mm. of mercury and the pulse rate remained un- 
changed. Injection of 30 mg. of mecholyl caused a further drop in 
blood pressure of 10 mm. of mercury and a rise in pulse rate of 20 
beats per minute. 

Although flushing and increased salivation occurred in each case, 
perspiration was only slight in 3 of the cases and moderate in the 
fourth case (Table 6, Chart VI). 


ISO 


170 


150 


130 


110 

110 

100 

90 

80 


MINUTES 10 20 30 

Chart VIII (Dementia prcecox), — The effect of the simultaneoua administration 
of mecholyl and the intravenous administration of adrenalin. Here the adrenalin 
predominates over the mecholyl as regards the blood pressure. The adrenalin also 
possibly has caused a diminution in the other responses due to the mecholyl. 

Combined Effect of Acctyir-heta-methylclioline and Adrenalin. The 
sympatliomimetic and rapid effect of adrenalin would seem to make 
this drug an ideal antagonist to mecholyl. In 8 dementia proecox 
subjects, the two drugs were administered simultaneously. The 
mecholyl was given in 30 mg. doses and by subcutaneous route. 
In 3 cases the adrenalin was administered subcutaneously in 0.5 cc. 
.doses and in the other cases it was administered intravenously in 0.3 cc. 
doses. When both drugs were given by subcutaneous route, the 
effects appeared to be those of mecholyl alone. Vflien the adrenalin 
was given intraveously, however, a moderate to marked rise in 
blood pressure occurred except in 1 case. This latter subject, devel- 
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MVERSON, LOMAN, DAMESHEK: 


Oped an adrenalin reaction characterized by pallor, distress, and 
transitory auricular fibrillation. The only other visible effect in this 
case was slight perspiration. In every other case, however, the 
usual vasomotor and secretorj’' effects and an increase in pulse rate 
occurred without apparent modification by the adrenalin. 

In another dementia prjecox subject 0.5 cc. adrenalin was admin- 
istered subcutaneously. When the blood pressure had risen 20 mm. 
of mercury, another dose of 0.3 cc. was given. No further rise in 
blood pressure occurred. The patient developed marked tremor 
of the upper part of the body and became pale. Thirty mg. of 
mecholyl subcutaneously now caused a fall in blood pressure of 
40 mm. of mercury withm 1 minute, and the patient developed a 
moderate vasomotor and secretory response. Within 5 minutes tlie 
blood pressure returned to its original level. 

In the last subject, 30 mg. of mecholyl injected subcutaneously 
caused a fall in blood pressure of 24 mm. of mercury and an other- 
wise moderate reaction. The blood pressure then returned to withm 
6 mm. of its original pressure 2 minutes later. At this point 0.5 cc. 
of adrenalin subcutaneously caused no essential change in blood 
pressure. Another injection of 0.5 cc. of adrenalin subcutaneously 
11 minutes after the first dose now caused a rise in blood pressure 
of 16 mm. of mercury. The patient developed an adrenalin reaction 
characterized by pallor and tremors (Table 7, Charts VII and VIII). 

Co7nbined Effect of Acetyl-beta-methykholine mid Benzedrine. In 
another paper^ dealing with the pharmacologic effects of benzedrine 
and its relationship to the sympathetic nervous system, we have 
commented at some length on the nature of the effects obtained 
when mecholyl and benzedrine are administered simultaneously or 
within a short period of each other. Benzedrine is a sympatho- 
mimetic drug with a prolonged blood pressure raising effect. In 
general, the effects are as follows: (1) Vfiien the two drugs are 
given together, the blood pressure is at first lowered (mecholj'l 
effect), but then becomes elevated to above the original level (ben- 
zedrine effect). (2) TWien the benzedrine is given first and a rise in 
blood pressure induced, mecholyl will cause a sharp fall in pressrrre 
which soon returns, however, to the original high level. (3) When 
mecholyl is administered first and benzedrine then given, the 
mecholyl effects are as usual striking; these are followed by the 
gradually increasing effect of the benzedrine. In all of these 
experiments, the "explosive” activity of mecholj’l vtjs strikingly 

demonstrated. ■ . 

Discussion. The reaction of the present group of mental sub- 
jects to acetyl-beta-methylcholine is essentially similar to that 
observed in non-psychotic indixuduals by Starr, Elsom, Reismger, 
Page,® and others. ' The drug evoked a parasympathetic response, 
including flushing of the face and upper chest, lacrimation, rhmor- 
rhea, and perspiration, associated with a fall in blood pressure. 
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The increase in pulse rate which regularly followed the adminis- 
tration of the drug is difficult to explain. Starr, Elsom, and Reis- 
inger,i2 who studied 20 normal individuals, observed an increase 
in pulse rate almost consistently which, however, was transient 
and often followed by a secondary slowing. lYhen the drug was 
given by mouth, a diminished pulse rate was observed. Starr, 
Elsom and Reisinger attempt to explain the transient increase in 
pulse rate following subcutaneous injections of mecholyl on the 
basis of a compensatory mechanism for the sudden drop in blood 
pressure; for they frequently observed a slowing of the pulse rate 
before and after the period of diminished blood pressure. In 
their group of subjects given subcutaneous injections of 20 mg. of 
mecholyl, 4 showed a decrease in pulse rate of less than 10 beats 
per minute and none an increase of over 10 beats per minute. Only 
2 of their subjects showed a fall in blood pressure of more than 20 mm. 
of mercury. 

We have frequently seen much greater and sudden falls in blood 
pressure, for example, following intravenous injections of sodium 
amytal which were followed either by an increase or decrease in 
pulse rate. Furthermore, the group of subjects given a small (5 mg.) 
dose of mecholyl showed a definite increase in pulse rate associated 
usually with an insignificant change in blood pressure. Only 1 of 
them, however, showed a secondarj'^ slowing in pulse rate. These 
latter experiments seem to prove definitely that the increase in pulse 
rate following mecholyl administration is not a compensatory re- 
sponse to the blood pressure change. Although thepulserateincreases 
following either subcutaneous or intravenous administration of 
mecholyl, the drug has been definitely shown by Comroe and Starr' 
to slow the heart when it is directly applied to the muscle. These 
authors have also demonstrated that the drug acts as a parasym- 
pathetic stimulant on the gastro-intestinal tract, the uterus and 
bronchi. The ability of the drug to cause vasodilatation has also 
been demonstrated by Comroe and Starr,' Goldsmith- and others. 
That the cerebral vessels partake in this vasodilatation is indirectly 
demonstrated by the rise in cerebrospinal fluid prassure, such as 
occurs following the administration of acetylcholin, histainin and 
amyl-nitrite. 

That atropine is markedly antagonistic to mecholyl has been 
demonstrated by Hunt,® Simonart,'® Comroe and Starr,' and others. 
Hunt,® from his work on animals states: “The fact that acetj'l- 
beta-methylcholine continues to cause a fall in blood pressure even 
after very large doses of atropine is one of its most characteri.stic 
properties.” Simonart'® also observed a fall in blood pressure in 
animals following large doses of atropine. In the cases here recorded, 
however, it is to be noted that mecholyl caused a definite drop in 
blood pressure after a large dose of atropine in 1 case, while in 2 
other cases there was either no fall or a slight fall in blood pressure. 
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MYERSON, LOjMAN, DAj\tESHEK; 


In other cases not here recorded, large intravenous doses of atropine 
were able to prevent a fall in blood pressure following subcutaneous 
adrninistration of mecholyl. Our observations further show that 
preliminary administration of atropme completely inhibits the other 
effects of mecholyl. "Wlien atropine is given following mecholyl, 
the blood pressure not only returns to, but, in some cases, it may 
even rise above the original level. This phenomenon was present in 
3 of our cases. When the two drugs are simultaneously adminis- 
tered, the blood pressure may remain unchanged, increase, or dimin- 
ish, depending upon the quantities of the drugs given. If the dose 
of atropine is moderate or large, the vasomotor and secretory response 
of the mecholyl is readily inhiliited. 

When mecholyl is given during sodium amytal narcosis, the effect 
on the blood pressure is additive, the combined fall in pressure being 
very great. The visible effects of the mecholyl do not appear to 
be changed except for a less than the usual degree of perspiration. 
This diminution in perspiration suggests that the amj^al may have 
some depressing effect on the parasympathetic system.® 

Mecholyl is still able to cause a fall in blood pressure after a 
rise induced by adrenalin. Again, preliminary administration of 
mecholyl prevents a rise in blood pressure when adrenalin is admin- 
istered. This has been previously shown by Hunt and Renshaw.'* 
When the two drugs are given simultaneously, the resultant blood 
pressure reaction appears to depend upon the relative dose of each 
and their modes of administration. Thus, if the adrenalin is given 
intravenously and the mecholyl subcutaneously, the blood pressure 
definitely rises. If, however, both drugs are given subcutaneously, 
the blood pressure falls., Adrenalin, however, is unable to modify 
the outer manifestations evoked by mecholyl. Benzedrine, because 
of its slower action, causes but little interference with the mecholyl 
effect. However, once the latter effect is past, the blood pressure 
raising effect of benzedrine continues unabated. 

Various clinical applications of the pharmacologic effects of 
mecholyl are suggested. Starr^^ has already reported upon the strik- 
ing effect of the drug in paroxysmal auricular tachycardia and has 
also suggested its use in auricular flutter and in the occasional verj’’ 
severe case of ventricular extrasystolic arrhythmia. The effects of 
the drug in increasing the tonus of the gastro-intestinal tract sug- 
gest its use in various atonic conditions of the bowel.® We have 
already begun its use in such conditions and will report upon the 
results in another communication. The rapid and extreme effect in 
lowering the blood pressure has naturally suggested its use in hyper- 
tension. However, as various authors have already shown, the 
effects of the drug, when given subcutaneousb^, are so transitory 
and its effect by mouth so slight that so far progress in this attractn e 
field has not been made. It is possible that with the use of special 
preparations of the drug, the answer to the problem may be found. 
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Summary and Conclusions. In a group of psychotic subjects, 
including 18 various types of dementia prrecox and 2 general paretic.s, 
acetyl-beta-methylcholine (mecholyl) was first administered along 
and then in combination with atropine, sodium amjdal, benzedrine, 
and adrenalin. The following effects were noted: 

1. By subcutaneous route in 30-mg. doses, mecholyl produced 
flushing of the face and chest, moderate to marked perspiration, 
salivation, rhinorrhea and lacrimation, a moderate fall in blood pres- 
sure, a rise in pulse rate, and a rise in cerebrospinal fluid pressure. 

2. By subcutaneous administration in 5-mg. doses, the drug pro- 
duced a rise in pulse rate sometimes followed by a secondary slowing, 
usually a slight rise in blood pressure, and a slight degree of flushing 
of the face. All these effects may be explained on the basis of para- 
sympathetic stimulation, except for the rise in pulse rate. This 
increase in pulse rate we are unable to explain. 

3. No change was noted in the mental reactions or behavior of the 
subjects. 

4. ' A marked antagonism exists between acetyl-beta-methylcholine 
and atropine. Atropine quickly overcomes the effects of mechobd. 
Not only are the vasomotor and secretory effects of mecholyl 
quickly checked by atropine, but the blood pressure may return to 
even a higher than the original level, if the dose of atropine is great 
enough or given intravenously. Preliminary large doses of atropine 
prevent the usual marked fall in blood pressure which is produced 
by mecholyl. When the two drugs are given simultaneously, the 
effects on the blood pressure appear to depend on their quantitative 
doses and the routes administered. Whether the atropine is given 
before or following the mecholyl, the vasomotor and secretory 
effects are readily prevented or checked. 

6. The combined effect of sodium am.^dal and mecholyl on the 
blood pressure is additive, the resultant fall in blood pressure being 
very great. The only observable antagonistic effect of the amjdal 
on the mecholyl reaction is a somewhat diminished perspiration. 
This suggests that sodium amjdal has a possible depressing effect on 
the parasjmipathetic nervous system. 

6. The effeet of the combined administration of adrenalin and 
mecholyl appears to depend upon their route and the quantities 
administered. When both arc given subcutaneously, the effect 
of the mecholyl overshadows the adrenalin as regards the blood 
])ressure. 'V\ffien the adrenalin is given intravenously, however, 
the blood pressure reaction of this drug overshadows that of mecholyl. 
Adrenalin, however, is unable to check or modify the other visible 
effects of mecholyl. The same statement holds true with reference 
to the sjnnpathomimetic drug benzedrine, the prolonged pressor 
action of which can be temporarily nullified by acetyl-beta-incthyl- 
choline. 
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/. Ceitain cliniccil applications of the drug are suggested. Its 
value as an exceedingly aetive preparation m the study of various 
sympathetic-parasympathetic effects is borne out in these experi- 
ments. 
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IODINE-RESISTANT HYPERTHYROIDISM. 


By E. E. Bbanck, M.S., M.D., 

CHICAGO, IDE. 


(From the surgical sendee of Dr, H. M. Richter, Passavant Memorial Hospital, and 
the Department of Surgery, Northwestern University Medical School.) 


Twelto years ago Plummer'^ definitely established the therapeutic 
value of iodine in the pre-operative preparation of patients with 
thyrotoxicosis. There immediately followed ample confirmatory 
reports.-’'' 'll These reports were fundamental not only in confirm- 
ing the original work of Plummer but in depicting the exact nature 
of the iodine remission. Subsequently, with the generalized accep- 
tance of pre-operative iodization new problems inherent to this 
particular usage became evident. 

The basic vTitings^’ii’i'’’i2’i3 on this subject early demonstrated that 
all cases of hyperthyroidism did not show a uniform response to 
iodine medication. In the classical remission there was a prompt 
amelioration of all toxic manifestations associated with a marked 
decrease in the basal metabolic rate. However, in some instances 
the administration of iodine was associated with little or no clinical 
improvement and a correspondinglj'^ lessened depression in the basal 
rate. In still other cases there actually appeared to be an intensi- 
fication of symptoms associated with a rise in metabolism.^ This 
latter group subsequently came to be known as cases of "iodine- 
resistant hyperthyroidism.” 

The purpose of this study was to try to determine wliy these 
cases failed to shoAV the usual response to pre-operative iodization. 


Materials and Methods. The basal metabolic rate determinations, 
before and after tbe administration of iodine, formed the pnncip.al basis lor 
selecting tins material. The basal metabolism was chosen hec^^e it 
forms tbe simplest and most accurate objective data available for compara- 
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tive stud 3 ^ Only patients with satisfactory metabolic determinations 
were considered eligible. Cases of recurrent hyperthyroidism or those 
having had previous surgical intervention, Roentgen raj’’ or radium therapy, 
or iodine within 3 months before coming under observation, were not in- 
cluded. Borderline cases or those presenting a question in diagnosis were 
similarly excluded. 

For comparative study, each case was classified into 1 of 4 groups. The 
group designation -was determined by the type of metabolic response in the 
presence of a positive or negative history of previous iodization. 

Group A. Negative history of previous iodine therapj’. No change or 
a rise in metabolism following pre-operative iodization. 

Group B. Metabolic response similar to Group A and vdth a historj' 
of iodine medication sometime in the past, but not more than 3 months 
prior to when first coming under observation. 

Group C. Negative history of previous iodine therapy. A depression 
in metabohsm of 10 % or less after pre-operative iodization. 

Group D. MetaboHc response similar to Group C and with a histoiy 
of iodine medication sometime in the past, but more than 3 months prior 
to when first coming under observation. 

In classifying these cases it will be noted that patients in Groups B and D 
had received iodine in the past and in Groups C and D there was some 
depression in the metabohc rate. A word of explanation -will clarifj’ 
why these apparent exceptions were included. Current opinion dictates 
that if iodine has been adrmnistered to a patient, no amehoration of the to.xic 
manifestations or decrease in metabolism may be anticipated unless a 
period of abstinence from all iodine therapy be effected before beginning 
the period of pre-operative iodization. In accordance with this teaching 
a patient that gave a history of previous medication but had not taken 
any form of the drug for at least 3 months before coming under observation 
was considered eligible for this series. The cases vith a lowering in metab- 
olism of 10% or less were considered eligible because it was felt that this 
minor difference may be discounted for mechanical errors in the recording 
apparatus. Thirty-nine cases fulfilling these requirements were selected 
for this series. 

The method was to study every possible clinical and pathologic manifes- 
tation. Special note was given to the age, sex, duration of sjouptoms, 
history of previous iodization and physical findings of each patient. Col- 
lectively, the reaction during the operation, the immediate postoperative 
course, the period of hospitalization and the subsequent “follow-up” 
constituted a major part of this study. Finallj’ the gross and minute 
pathologic alterations of the thj'xoid were carefullj’- investigated. 

Presentation of Data. History. No extraordinary features were 
noted in the age or sex incidence of these patients. The oldest wms 
59 years, the youngest 21 (average, 40.2). Twentj-eight (71.7%) 
were females, 11 (28.2%) were males. 

A review of the duration of symptoms appears to bo of greater 
significance. The longest duration was 8 years, the shortest but 
2 weeks, giving an average duration of 12.9 months. In this con- 
nection it is well to note that in 30 cases (76.9%) symptoms were 
present for a year or less, giving an average dimation of 4.3 months. 

In the examination of these patients the objective findings did 
not difl'er in any way from the usual findings of other thyrotoxic 
patie'nts. 
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Period of Pre-operaiive lodization. The pre-operative period 
included a consideration of the changes in metabolism, pulse, weight 
and clmical picture. The individual changes for each case are 
tabulated in Table 1. 


Table 1, — Analysis of Data. 





Dur. of 

Pre- 

Period of 

Post- 

Change 

Change 

Change 




ajTuptoms, 

iodine lodization. 

iodine 

in 

in 

in 

Case 

Age. 

Sex. 

mos. 

B.AI.K. 

days. 

B.M.II. 


weight. 

1 pulse. 





Group A. 





5H5 . 

. 38 

F 

0.5 

+24 

10 

+25 

+ 1 

- 2 

0 

5633 . 

. 64 

F 

1.0 

+15 

19 

+46 

+31 

-11 


S459 . 

. 37 

F 

1.0 

+34 

22 

+35 

+ 1 

- 2 

+ 2 

8632 . 

. 22 

F 

1.0 

+24 

23 

+32 

+ 8 ' 

+ 1 

+ 5 

6514 

. 50 

F 

1.5 

+25 

44 

+44 

+19 

+ 2 

+ 6 

8332 . 

. 36 

F 

2.0 

+36 

37 

+45 

+ 9 

+23 

+ 8 

7619 . 

. 54 

F 

2.0 

+27 

31 

+27 

0 

+ 4 

- 6 

6089 . 

. 35 

M 

2.0 

+30 

10 

+33 

+ 3 



4162 . 

. 37 

F 

2.5 

+33 

28 

+35 

+ 2 

- 3 

-22 

3774 . 

. 21 

F 

3.0 

+20 

12 

+20 

0 

+24 

-30 

3599 . 

.. 34 

F 

4.0 

+22 

16 

+34 

+12 

- 1 

- 4 

5294 . 

. 26 

F 

4.0 

+59 

11 

+60 

+ 1 

+ 3 


9300 . 

. 43 

M 

6.0 

+49 

27 

+53 

+ 4 

+ 3 

- s 

4873 . 


M 

12.0 

+30 

18 

+37 

+ 7 

+ 2 


6840 . 

! 49 

F 

12.0 

+10 

13 

+11 

+ 1 

+ 4 

+ s 

6205 . 

. 37 

F 

12,0 

+16 

16 

+34 

+18 

+ 4 

-22 

4495 . 

. 39 

F 

24.0 

+63 

11 

+70 ' 

+ 7 

+ 1 

+10 

6417 . 

. 43 

M 

24.0 

+32 

25 

+53 

+21 

+ 3 

+ 6 

4806 . 

. 50 

F 

24.0 

+35 

14 

+35 

0 

+ 3 

-14 

8694 . 

. 35 

F 

36.0 

+35 

41 

+3S 

+ 3 

+ 1 

-10 

5673 . 

. 34 

F 

36.0 

+39 

18 

+54 

+lo 

+ 2 

+ 8 

5849 . 

. 55 

M 

60.0 

+18 

IS 

+31 

+13 

+ 1 

+20 





Group B. 





3184 . 

. 38 

F 

4.0 

+37 

9 

+55 

+18 

+ 1 

-16 

4787 . 

. 30 

M 

12.0 

+48 

11 

+51 

+ 3 

- 1 

+ 4 

5886 . 

. 23 

F 

24.0 

+30 

14 

+3S 

+ s 

0 

+ 3 

9155 . 

. 57 

F 

48.0 

+16 

21 

, +18 

+ 2 

+ 2 

o 





Group C. 





4032 . 

. 39 

-M 

0.75 

+54 

11 

+52 

- 2 



7803 . 

. 58 

U 

1.0 

+46 

19 

+41 

- 5 

+ 1 

t i 

4473 . 

. 29 

F 

2.0 

+52 

17 

+50 

- 2 

0 

+ 7 

7351 . 

, 36 

M 

2.0 

+45 

15 

+42 

- 3 

+ 5 

-n 

8089 . 

. 42 

F 

2.0 

+40 

27 

+36 

- 4 

+ 2 

+ 1 

7454 . 

. 28 

F 

2.0 

+26 

14 

+25 

- 1 

— 2 


8502 . 

. 30 

F 

2.0 

+52 

45 

+51 

- 1 

+ 5 

—23 

6466 . 

. 55 

F 

2.5 

+55 

41 

+51 

- 4 



2612 . 

. 32 

]\t 

6.0 

+55 

19 

+54 

- 1 

0 

+ 2 

3946 . 

. 59 

F 

6.0 

+37 

0 

+36 

- 1 

+ 7 

, 

6243 . 

. 49 

F 

96.0 

+31 

19 

+31 

- 3 

+ 3 

+ 4 





Group D. 





6022 . 

. 40 

F 

12.0 

+o7 

25 

+52 

— 5 

+ 2 

-40 

6642 . 

. 55 


9.0 

+18 

12 

+17 

— 1 

+ 4 

— 8 

Average 

. 40.2 

, , 

12.9 

+35.3 

20.2 

+39.7 

+4.4 

+2.5 

-3.7 


In referring to Table 1 it will be noted that there arc G cases ith 
basal metabolic readings ranging from +10 to 20. ^ Since the toxic- 
ity of patients having relatively low basal metabolic rates is alwa^ s 
questioned, a supplementary survey of these cases will not be amiss. 
Subjectively, all 6 patients complained of nervousness. In 2 there 
was an associated irritability and in a third marked eraotiona 
instability was in evidence. Five of the 6 had lost an average o 
12-9 pounds in weight. The same number complained of tacjv- 
cardia with heart consciousness. Objectively the pre-iodine bajil 
pulse rate was dehnitely increased. The maximal rate was 
the minimal 87, or an average of 115. Exophthahnus and asso- 
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dated eye signs were present in 2 cases. Auricular fibrillation was 
present in 2. In 5 there was a tremor of the extended fingers. 
Definite thyroid enlargement with an audible bruit was present in 
5 of these 6 patients. In each instance histologic study of the 
surgically removed specimens revealed evidence of hyperplasia. 
Finally in all 6 patients definite clinical improvement was effected 
by surgical intervention. Thus, notwithstanding the relatively 
low basal metabolic rates of these cases, it is felt that with such 
unmistakable evidence their inclusion in this series is warranted. 

The average changes in metabolism, basal pulse and weight 
for each group are graphically illustrated in Charts I, II and III- 

In 22 instances there were definite statements relative to the sub- 
jective changes experienced following pre-operative iodine therapy: 
18 (81%) experienced definite improvement; in 3 cases (13%) no 
change was noted; 1 patient (4%) felt that her condition was 
aggravated bj'' the therapeutic administration of iodine. 

Res'ponse to Surgery. The response to surgery'- included a con- 
sideration of the reaction to operative manipulation, the immediate 
postoperative course for 24 hours with the subsequent period of 
hospitalization and the period of “follow-up” study. 

In this series there did not occm’ a single operati\'e death. In 1 
patient the postoperative course was alarming for the first few days, 
the pulse rate at times reaching 180. There then followed progres- 
sive improvement until the tenth postoperative day, when the 
patient was discharged with a pulse rate of 80. In 6 cases there 
occurred mild postoperative reactions manifested by an a^'erage 
rise in the pulse rate to 135 with an average increase in temperature 
to 101.3° F. In each instance there was a gradual decline to 
normal over a period of a few days. 

The subsequent “follow-up” was of importance in eliciting such 
factors as residual thyrotoxicosis, recurrent hyperthyroidism and 
persistent hypothyroidism. The longest period of postoi)erati\'c 
observation was 6 years and 8 months in 2 eases. The shortest 
period was 2 months in 2 patients operated upon this year, an 
average of 27:2 months. 

There have been no cases of recurrent or residual thyrotoxicosis 
in this series. Six patients (16%) have been mildly hyi)othyroid 
at the end of an average of 23.3 months. The last average basal . 
rate was —17 while taking an average of 1 gr. of desiccated thyroid 
daily. In the remaining 31 cases (82%) there was no evidence of 
hypoth.AToidism at the end of an average of 27..3 months. 

Pathologic Changes. The pathologic alterations observed in these 
glands appear to be of greater significance than any of the fore- 
going considerations. It is advisable at this time to preface the 
presentation of these data l\v saying that the pathologic alterations 
observed in this study are presented only in general terms, since 
a detailed consideration is being reserved for a subsequent com- • 
munication. 
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Satisfactory data on the macroscopic findings were available in 
every ease. However, since it is felt that the so-called exophthalmic 
goiter and toxic adenoma are but variations of a single morbid 
disease, no attempt has been made to make a gross anatomic differ- 
entiation. ^ It obviously follows then, that of the various patho- 
logic manifestations the microscopic alterations would constitute 
the principal part of the pathologic survey. Histologic sections 
suitable for study were available for 35 of the cases. For the pur- 
poses of comparison an equal number of sections were chosen from 
patients having had a classical remission following pre-operative 
iodization. Fig. 1, chosen from the control group, illustrates the 
complete type of involution effected by iodine. 

The most striking feature in the review of these sections was the 
almost uniform presence of a persistent or residual hyperplasia. 
Two general types of hyperplasia predominated in these sections. 
In one the moderate-sized acini presented papillary infoldings of 
columnar epithelium with a relatively poorly stained colloid (Figs. 
2 and 3). The quantitative and qualitative degree of hj'perplasia 
varied from case to case. In some sections many acini were so 
completely filled with papillary projections that there remained 
but little or no lumen. Paralleling this extreme epithelial hyper- 
plasia there was either no colloid or only a small amount of poorly 
stained secretion. In the less hyperplastic sections there was in 
evidence only small mounds or buds of columnar epithelium abut- 
ting an inadequately stained colloid. One degree or another of 
these changes was demonstrable in 12 cases (34%). 

The other type was in part characterized by its focal distribution. 
In most instances this focal hyperplasia was localized near the 
periphery of the lobule-like structures. Tire acini were small, 
round and lined with a columnar epithelium. In many acini the 
epithelium occupied so much space that there remained but a small 
lumen. Paralleling this epithelial h.rqrerplasia tliere was no secre- 
tion or but very little of a poorly stained colloid. Varying degrees 
of this type was demonstrable in 11 cases (31%). In 2 instances 
(.5%) a mixed type or combination of these hyperplastic forms was 
in erddence. 

In the sections unaccounted for there was still another form of 
hyperplasia. It is difficult to say whether this was a third type 
or merely represented a more completely involuted stage of one of 
the foregoing. In this group the acini were of moderate size, 
filled with a poor to well-stained colloid and lined with a cubical to 
columnar epithelium. • This form was present in 7 cases (20%). 

In one instance (2%) there appeared focal hyperplastic areas made 
up of compact cords of columnar cells and devoid of any lumen or 
colloid. In 2 cases (5%) there was wanting evidence of any 
hyperplasia. 


Fig. 1. — Section illustrates complete involution of thyroid induced by iodine. 
The acini are uniformly distended with a well stained colloid and lined with a fiat 
endothelial-like epithelium. (Mag, X 90, Hem. Eosin.) 
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Fig. 2. — Section illustrates incompletely involuted thyroid vith moderatc-^izcd 
acini lined -with columnar epithelium and contaminp a relatively poorly stained 
colloid. Acinus in the center of the field illustrates papillary infoldings of columnar 
epithelium. (Mag. X 90, Hem. Eosin.) 













Fig, 3, — ‘Hematosylin and eosin stained section of hyperplastic thyroid. 
Greater magnification of Fig. 2 to illustrate papillary infoldings of columnar 
epithelium. (Mag, X 320.) 



Fig. 4.— Section illustrates second type of hyperplastic thyroid. Focal acKre- 
gation of small acini Uned with columnar epithelium and containing little or no 
colloid material. (Mag. X 90, Hem. Eosin.) 
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^ Discussion. The tenor of almost all communications on the 
iodine-resistant thyroid lias been to sound a word of warning in the 
control and management of these patients. To interfere surgically 
in the presence of a rising metabolism meant to court disaster. 
Toward obviating such unfortunate results many suggestions have 
been offered. Greatly increasing the accepted dosage of iodine has 
been proposed as a method for the satisfactory control and manage- 
ment of the iodine-resistant thyroid.® Omitting all iodine for some 
time had as its premise an increased margin of safety in the remis- 
sion following subsequent iodization.^'-^ Fractional operations as 
the safest method for removal of the iodine-resistant thyroid has its 
adherents.® 



Days on Iodine 


Such differences of opinion c£in only inctin n lack of understanding 
fundamentals and consequently inadequate approach to the prob- 
lem. Though much ado has been made over the iocline-resistant 
thyroidj it is strange that careful studies of series of iodine-rc^istant 
cases should still be wanting in tlie literature. Impressions ])n^ e 
been created and subsequently carried as teachings from onl\ occa- 
sional references to a few iodine-resistant cases. These incidental 
citations have usually appeared during the treatment of some ofher 
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problem inherent to thyrotoxicosis. As a result the basic fiinda- 
inentals and statistical figures still await their appearance in the 
literature. 

In the foregoing pages the material comprising this study was 
presented in regular sequence. The first outstanding characteristic 
was the relatively short duration of symptoms. Potter and Morris^ 
in their study made similar observations. In their series the 
average duration of symptoms in the iodine-resistant groups was 
less than in the groups showing satisfactory responses to iodine. 
These writers felt that the iodine-resistant state may be due in 



part to tlie long-continued ingestion of iodine and consequently 
anticipated that symptoms might be present for a longer period in 
these cases. From evidence adduced in this study it appears that 
the previous ingestion of iodine is not instrumental in effecting tlie 
iodine-resistant state. In attempting to correlate this relatively 
short duration of sjTuptoms a more logical interpretation may he 
found in the contention of hleans.'® This vTiter believes that 
the iodine-resistant state may be explained on the basis that the 
medication is given at a time when the disease is rapidly increasing 
in severity and that the effect of the iodine is merely to hold the 
status constant. 
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Following tlie relatively short duration of symptoms the next 
principal feature is the pre-operative period of iodization. The 
changes in metabolism as set forth in Table 1 and Chart I are self- 
explanatory. Closely associated with these changes in metabolism 
are the changes in the pulse, weight and clinical picture. Chart I 
depicts an average rise in metabolism of 4.4%. Taken alone this 
would suggest an intensification of the existing thyrotoxicosis. 
However, notwithstanding this average rise in metabolism, it will 
be noted that there was an associated depression of 3.7 beats per 
minute in the average pulse rate (Chart II) and an average weight 



gain of 2.5 pounds (Chart III). Further, 81% of these patients 
experienced definite clinical improvement. Although these changes 
are not as strildng as noted in the cases making an average response 
to pre-operative medication, ^ they suggest that despite the ascen- 
sion in metabolism these patients are in a measure definitely im- 
proved by pre-operative iodization. 

The immediate response of these patients to surgical intervention 
is reflected in the relatively mild postoperative course and to the 
fact that there did not occur a single operative fatality in this 
series. These results are in a great measine ascribed to the radical 
one-stage operation described by Richter.^ 
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These results, however, are only in partial agreement with other 
writings on the iodine-resistant thyroid. Potter and Morris® in their 
studj' classified their material into 3 groups. In the exophthalmic 
group no mention was made of the operative mortality. In the 
adenomatous group (10 cases) and colloid group (2 cases) operative 
fatalities were wanting. In striking contrast, however. Means®" 
has given 27.3% as the operative mortality for the iodine-resistant 
thyroid. This apparent discrepancy may be explained b 3 ’^ two 
factors: (1) The iodine-resistant group referred to by Means was 
a small one, cpnsistmg of 25 cases with 6 deaths; (2) in the experi- 
ence of this writer the cases ‘That fail to respond to iodine are 
likely to be older and more likely to have heart disease.”®^ 

To help clarify this apparent discrepancy -the vwiter has care- 
fully reviewed, for additional evidence, the last 1500 consecutive 
thyroidectomies on the services of Dr. Ilichter. This series in- 
cluded only thjwoidectomies for primary, secondary and recurrent 
..hyperthyroidism. There were 9 operative deaths (0.6%). Further, 

: the 9 fatalities were carefully studied and in each case there was 
. wanting evidence of the iodine-resistant state. 

The “follow-up” period fmther aided the evaluation of surgical 
interference. In 16% there was a persistent mild hypothjToidism 
and in 82 % there was no hypothyroidism at the end of 23.3 and 27.3 
months, respectively. These figures are in accordance vdth similar 
observations made in large series of cases ha^ing an.average response 
to iodine. 

The pathologic alterations encountered in this series was impres- 
sive and important to this study. The outstanding feature was 
the uniform presence of persistently hyperplastic areas. On the 
basis of these findings there is readily offered a tangible explanation 
, for many of the unusual clinical phenomena. It must be conceded 
that persistent focal areas of hj^erplasia distributed throughout 
the gland may be sufBcient to elevate or maintain a constant basal 
metabolic rate. On the other hand, that some improvement does 
occiur following iodization can be reconciled in that the gland does 
undergo partial involution and hence the degree of preternatural 
activity is reduced but not completely controlled.^ WTat appears 
to be of greater importance is that a complete uniform involution 
does not always follow iodization. T\Iiy there should persist focal 
areas of hyperplasia that have resisted the involution produced bj 
iodine can at this time be only a matter of conjecture. 

Summary. 1. The age and sex incidence, clinical manifestations 
and physical findings of the iodine-resistant thjwoid patient do not 
differ from similar findings in the average patient with thjTotoxicosis. 

2. The duration of sjonptoms in this series was less than that 
usually encountered in the average case of thjTotoxicosis. 

3. Notwithstanding the average increase in metabolism, these 
patients were in a measure clinically impro^'cd by pre-operntnc 
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iodization. Objectively this was manifest in the decrease of the 
average pulse rate and the average gain in weight. Subjective 
evidence of improvement was attested in 81 % of these patients. 

4. The relatively mild postoperative course and the low operative 
mortality suggests that satisfactor}'' results may be anticipated 
following adequate surgical intervention of the iodine-resistant 
thyroid. 

5. There were no recurrences or instances of residual hyper- 
thyroidism in this series. 

6. The uniform presence of persistent or residual thyroid hyper- 
plasia offers a tangible explanation for the iodine-resistant state. 
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BLUFFS OF THE OZARK MOUNTAINS.^^ 
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At some time in the past, the shelters in the bluffs of the Ozark 
Mountains of Arkansas and Missouri were inhabited by a small- 
sized people who had moderately long heads. There is no positive 
means of establishing a definite chronologj^ for the period of their 
occupation, but judging from the absence of celts, pipes, and 
bows and arrows, one is lead to suspect that these people lived in 
very ancient times. They grew such crops as corn, squash, pump- 
kins, gourds, sunflowers, pigweeds, lambs-quarter and beans. Their 
food supply was supplemented by native seeds, acorns, fruit of the 
sumac,- dried fruits and nuts of the region. Fish, birds and mam- 
mals were added to their diet by means of bony fish hooks, nets, 

* University of Arkansas Research Scries No. 401. Material obtained throircrh 
a grant from tho Carnegie Foundation to the University of Arkansas. 
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snares and atl-atl darts. Their funeral customs furnish the only 
positive^ information concerning them. For disposal after death,- 
the bodies were flexed to a knee-chest position (Fig. 1), placed in 
a feather-down bag, and cached in nests of graiss. There is some 
evidence that all bodies were not flexed and hidden after death. 
However, so many of the shelters of the bluffs had been “worked” 
over by representatives of out-of-state museums and by those seek- 
ing buried treasures that definite statements cannot be made. 
Many of the remains that were wanted were taken and chaos was 
the result. 

Ift-^The object of this study was to determine whether there were 
pathologic changes in the bones of these ancient people which could 
be translated into terms of present-dav clinical entities. If osseous 
changes were present, we also hoped to determine whether they 
could be attributed to diseases with which we are unfamiliar at 



the present time, or to the primitive mode of living or environmejit 
of these people. In none of the caches w’ere there any materials, 
implements or gadgets which would indicate that these people ever 
had had any contact vdth European culture; therefore, the presence 
of osseous changes indicative of sj'philis would be of paramount 
academic interest. Such findings would indicate that syphilis had 
been endemic among these ancient and now extinct people centuries 
before Europeans reached the eastern shores of this country. 

The material for study, which was obtained from the jMuseum 
of the University of Arkansas, was collected under the direction of 
one of us (S.C.D.). It consisted of the whole or part of an indefi- 
nite number of (more than 200) remains and effects as they bad 
been exliumed. The human osseous material from each cadi e was 
examined and those parts which_ showed gross abnormal antemor- 
tem changes were retained for this study. 
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A detailed study of the entire skeleton could not always be made 
in cases in which a part of the skeleton showed gross pathologic 
changes. In addition to the plundering of these caches, which 
already has been mentioned, other destructive forces had been at 
work during the many centuries since the bodies were hidden away. 
Not the least among these destructive forces were cave rats, which 
not only had started focuses for future mortification and decay by 
their gnawing, but also had removed some of the parts. Fire often’ 
has burned some skeletons beyond recognition. The bones of the 
hands, feet, vertebrie and ribs, which were not in the intact funeral 
bags, usually were widely dispersed and impossible to find. The 
patellie were numerous and, as a rule, were well preserved. Their • 
only abnormality was hypertrophic changes. Pelvic bones outside 
the funeral bags usually were too incomplete to be reassembled. 
Not a single rib showed evidence of any abnormal changes such as 
rickets, infection, fracture or malignancy. 

The skulls were dolichocephalic and stenocephalic in shape. 
There was no evidence that this contour of the skull was the result 
of disease associated with premature or delayed ossification of the 
cranial sutures. This shape of head was for the most part racial, 
and may have been enhanced by sleeping in a semirecumbent 
position. 

There were two craniums with persistent frontal sutures. The 
persistence of these sutures was not the result of disease. 

Mace injuries were common. The skull of a middle-aged man 
revealed. a fracture Avhich extended from the parietal boss on the 
right side across the vertex of the skull into the left parietal bone. 
The edges of the fracture were smooth and the fracture had not 
shattered the inner or outer plates. 

Remains of a woman and two children, who had been cached in 
the same bag, revealed antemortem fractures of the skulls of both 
of the children. The fracture of the head of the older child, who 
was about 4 years of age, can be described definitely. Beginning 
at the vertex of the head and extending lateralh' through the parietal 
bones and into the sphenoid bone was an irregular fracture with 
shattered edges. Inside the cranium were pieces of the shattered 
bones from the vertex of the skull. The bones of the head of the 
younger child had been crushed. The bones of the woman were 
normal. In her pelvis were the bones of a fetus. The fracture of 
these skulls had been the result of severe blows, and one would 
suspect that they had been delivered with homicidal intent. Neither 
the cranial bones nor the long bones of any of these children showed 
evidence of rickets or deficiency disease.*?. 

A roentgenogram of another adult skull revealed that the nasal 
accessory sinuses were poorly developed. The floors of the antra 
were thickened. In one skull there was an increase in the den.‘?ity 
of the bony liningmf the mastoid cells, which was the. result of a 
mastoiditis. In another specimen, there was a rounded region 
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of rarefaction, which involved only the external ' table of the skull 
. over and medially to the right occipital bone. The cause of the 
changes in this skull does not admit of interpretation. 

There were several healed fractures (Fig. 2) of the bones of the 
arms and spinal columns. All the segments were in good position. 
That these people used splints in the treatment of fractures is a 
known fact. A rural physician found a mummy which had a frac- 
tured right ulna, and around the forearm was a rather neat splint 
which had been made of reeds and grass cordage. The specimen 
had been handled by careless hands -so many times that it was 
impossible to ascertain much in the way of details as to the possible 
• effectiveness of its application. The materials were such that an 
adequate splint, which was light in weight, could have been designed 
with them. There were two very good examples of a compression 
fracture of a lumbar vertebra which had healed. Because of the 
conditions under which these people lived, it is practically incon- 
ceivable that these men could have existed as long as the}' did, if 
there had been any degree of paralysis. 

The state of preservation of the tibim was very good. This was 
especially true of those tibise which revealed increased density. 
These tibim were of the greatest interest in the present study; they 
showed rather marked deformity of the anterior aspects of the 
middle, proximal and distal thirds of the shafts (Fig. 3). In other 
words, the subcutaneous surface of the bone was the site of the 
changes. The deformity consisted of a rounded anterior or cortical 
surface, which occasionally gave the impression that the bone was 
bowed anteriorly. In those cases in which the changes had involved 
the greater part of the bone, there were also changes on the poste- 
rior aspects. The rounding of the surfaces apparently was the 
result of the formation of new bone. 

In the bones which revealed advanced changes, the rounded 
surfaces were hard and rather smooth until one reached the margins 
of the changes, where there were fine perforations and grooves. 
The weight of each bone varied and was directly proportionate to 
the amount of the bone involved. If only a small region in the 
middle third of the shaft was involved, the bone was not appre- 
ciably increased in weight; however, if two-tliirds or more of the 
anterior surface was affected, the density and weight were greatly 
increased. 

The foregoing description of tibite suggests that the lesions 
present were tlie result of a syphilitic osteitis. In an early period 
of the study it was thought that this was the case; however, two 
findings rendered such an idea untenable. Aside from the tibial 
changes, it was found that the rest of the skeletons were normal. 
There often was a great disparity between the degree of changes 
present in the two tibia? of the same person, or one tibia frequently 
was found to be normal. Therefore, some other explanation was 
necessary to account for these tibial changes. A possible explana- 
tion is found in the fact that the tibire of persons who li%'cd in these 



Fig. 2 


Fig. 3 


Fig. 2. — Roentgenogram of healed fractures of bones of the arm. 

Fig. 3, — Roentgenogram of tibia sho^ving osteitis of middle third (probably post- 

traumatic). 
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rocky shelters were subjected to considerable trauma by being 
bumped against boulders on tliQ floors and at the entrances of the 
caves. _ A further study of osseous material revealed that some of 
the tibim which revealed changes suggestive of syphilis were obtained 
from caches which probably belonged to a “top layer culture;” 
that is, they belonged to people who lived in these rocky shelters 
after the passing of the “ Bluff Dwellers ” some 20 or 30 centuries ago. 

It seems that throughout the ages whenever human osseous 
remains have been found, the fringes of the articular surfaces are 
the site of so-called hypertrophic changes which we now associate 
with senescence. In climates which are subject to extreme changes 
in temperature and humidity, hypertrophic arthritis is thought to 
be more prevalent than it is in other climates. Among those whose 
occupations require physical strain while they are exposed to incle- 
ment weather, the disease may be more incapacitating than it is 
among individuals who are not exposed in this manner. These 
ancient Americans who lived in the shelters of the bluffs of the 
Ozark Mountains, where during the winter and spring there is a 
heavy rainfall and a constantly high humidity, would be expected 
to be afflicted frequently with this disease. Our study bore out 
this expectation in every detail. Practically every lumbar vertebra 
of those individuals who were 30 or more years of age showed evi- 
dence of hypertrophic changes (Fig. 4). 

In contrast to the frequent occurrence of hypertrophic arthritis 
of the spinal column, there was no evidence of the deforming disease 
which is now known as chronic infectious arthritis. There was not 
a single large joint or small joint of the hands or feet that showed 
evidence of articular changes which are characteristic of this disease. 

Apropos of the absence of evidence of infectious arthritis in the 
joints is the fact that there was evidence of other infections, such 
as abscesses of the teeth. There also was evidence of infection of 
the accessory nasal sinuses and mastoid cells. In other words, 
these people were susceptible to the common infections of the teeth 
and sinuses which are recognized at the present time, yet there was 
not any evidence of the crippling, disabling disease which is known 
as chronic infectious arthritis. 

We selected some mandibles which illustrate that these people 
must have suffered from toothache, and in some cases there is 
evidence that they knew that extraction of the teeth was beneficial. 
The mandible of an elderly person (Fig. o,A) disclosed that the 
molars had been removed antemortem. 


Legends for Figs. 4 and 5 

Fig. 4.— Roentgenogram of lumbar vcrtebnc showing hypertrophic changes about 

their borders. 

Fig, 5 ,— a , Roentgenogram of mandible healed after extraction of teeth; R, ovidenre 
of extraction of lower molar teeth, and osteitis. 
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We believe that another mandible (Fig. 5, B) discloses hoAv the 
extractions may have been performed. There was a fracture or 
bursting away of the outer part of the alveolar border opposite 
where the second and third molars had been removed traumatically. 
The teeth apparently had been knocked out of the mouth. The 
proximity of disease suggests that this was not accidental. As a 
rule, the teeth which were still present were well formed and uni- 
formly good.^ The latter statement is not intended to convey the 
idea that this race possesses uniformly good teeth. Carious and 
decayed teeth tend to fall from the dried specimens vdth the least 
provocation and unless there was a considerable amoimt of infection 
around the socket one cannot make any statement in regard to a 
tooth that once occupied an empty socket. 

Comment. In 1924, Harringtote reported the results of a study 
of the ancient inhabitants of the rocky shelters of the Ozark Plateau. 
However, the credit for the discovery of habiliments of the ancient 
race who inhabited the Ozark district belongs to some xmknown 
members of the Confederate Army who went to the rocky shelters 
to remove bat guano to manufacture gunpowder. 

We do not know how long it has been since this race occupied the 
Ozark Plateau. There are so many points of similarity between 
these people and the “Basket Makers” of the southwestern part 
of the United States, who are known to have lived 2000 or more years 
ago, that it is fairly safe to estimate that the osseous material 
which forms the basis of this report is at least 20 centuries old. 

Summary. Remains of more than 200 prehistoric bluff dwellers in 
the Ozark Mountains have been examined for pathologic changes. 
The outstanding congenital anomalies consisted of two craniums 
witli persistent frontal sutures. Ordinary, present-day types of 
long-standing infection of the maxillary sinuses and mastoid cells 
were not unusual. In one specimen there was evidence of a sup- 
purative mastoiditis with drainage to the outside. Mace injuries 
of the skuU were present among adults and children. Several 
tibiie showed evidence of an osteitis which resembled that caused 
by syphilis, but there was not sufficient eAudence of syphilis in the 
rest of the skeletons in which these tibial changes w’ere found to 
warrant a diagnosis of syphilis. These changes in the tihies could 
have been the result of trauma incident to the place and mode 
of living. Hypertrophic changes about the margins of the lumbar 
vertebrie and occasionally about the knee joints were common 
among the remains of indiAoduals who were 30 or more years of age. 
Fractures of the bones of the arm and spinal column occasionally 
were observed. Dental infections and suppurations were common. 
Tlie surgical accomplishments of this race at least included the 
removal of teeth and the reduction of fractures. 

REFERENCE.?. 

(1.) IlAiiniKOTON', M. R.; Am. Anthrop. (n.s.). 24, I. 1024. (2.) W.^nr.rsr.hD, 

E. C., and DELU.sor.n, S. C.: Ann. Int. Med., 3, M12, 1930. 



ATROPHIC ARTHRITIS AMONG THE PIMA INDIANS OF ARIZONA 229 


ATEOPHIC ARTHRITIS AMONG THE PIMA INDIANS OF 

ARIZONA. 

By Charles L. Dunham, M.D., 

RESEARCH FELLOW, THE DESERT SANATORIUM AND INSTITUTE OF RESEARCH, 

TUCSON, ARIZONA, 

AND 

Henry E, Montross, M.D., 

SENIOR PHYSICIAN, PIMA AGENCY, INDIAN SERVICE IN THE DEPARTMENT OF THE 
INTERIOR, SACATON, ARIZONA. 

It has been more or less generally accepted that atrophic arthritis 
is practically unknown among natives of the Southwest.^-- It was 
therefore with interest that a case of this disease in the Pima Reser- 
vation Hospital at Sacaton, Arizona, came to the attention of one 
of the authors. In view of the fact that we were unable to find, in 
the literature, any reports of atrophic arthritis or any adequate 
survey of rheumatic conditions occurring among these Indians, 
the authors decided to make a survey of diseases of the joints present 
in the Pima tribe. 

The Pima Indians, representing approximately 13% of the Indian 
population of the state of Arizona, have lived for at least 250 j'^ears 
in the same locality along the Gila and Salt River beds in the heart 
of the Southwest “desert” country. They are essentially a healthy, 
prospering, agricultural people, at present slightly increasing in 
numbers. The headquarters of the government agency is located 
at Sacaton, Aiizona (altitude 1274 feet), about 40 miles southwest 
of Phoenix and 80 miles northest of Tucson. The climate is typical 
of the Southwest, and closely resembles that of Phoenix, which has 
a mean temperature of 69.7° F., a rainfall of 7.59 inches, and a rela- 
tive humidity of 56% at 6 a.m., 28% at noon, and 28% at 6 p.m. 
These are mean yearly averages for a period of 36 years.® A striking 
feature of the climate is the wide diurnal variation in temperatiue. 
There are living on the Reservation, at present, 5745 Pima Indians 
of whom, it is estimated, about 2700 are adults. We felt that this 
would be an ideal group for study. 

There is an adequate medical servdce on the Reservation. This 
consists of a 28-bed hospital under the supervision of a resident 
doctor and a staff of 4 graduate nurses. A dispensary is associated 
with the hospital and in .addition there are 3 other dispensaries on 
the Reservation, eaeh with an attending physician. These last 
have a total of 4 field nurses serving them. The entire medical 
service fimctions as a unified whole under the direction of the hos- 
pital. No cases of tuberculous joint disease are included in this 
survey as cases of tuberculosis in any form are removed from the 
Reservation to a sanatorium as soon as diagnosed. 

In making this survey all cases of cluonic joint disease known to 
the medical staff of the Reservation were investigated, and further. 
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through government field workers, inquiries were made about per- 
sons suffering from disabilities of the extremities. We personally saw 
each case in these two groups and made the following diagnoses; 

^Atrophic arthritis . . 3 

'^'Spondylitis with polyarthritis ! 1 

Monoarthritis (possibly gonococcal) I 

Osteomyelitis of the elbow and os calcis 

Hemiplegia with residual paralysis 1 

* Cases discussed in this paper. 


It may be mentioned that during the winter of 1935-1936, 2 
young Indians were treated for ''acute articular rheumatism/' and 
further, at the time this survey was made there was, under treatment 
in the hospital, a child with Sydenham's chorea complicated by a 
unilateral pleural effusion. 

Of the 3 cases of atrophic arthritis, 2 occurred in Indians who had 
lived all their lives on this Reservatibn. Case reports of the latter 
follows: 


Case Abstracts. Case 1, — (Fig. 1). A. G., a full-blooded female Pima 
Indian, aged 42, was seen by us in the hospital. She had been well until 

4 years ago when she noticed pain and swelling of her ankles. This became 
progressively worse until 2 years ago when her bands and wrists also became 
involved. ^ A Roentgen ray photograph of one of her hands then showed 
definite joint lesions. Her tonsils and some abscessed teeth were removed 
following which the pain in her ankles became less severe. Her hands and 
wrists did not improve. One year ago her elbows became involved, with 
pain and swelling. She states that her symptoms have been less severe in 
hot weather. 

The patient's family histo^ is non-cont^ibutorJ^ She has been married 
26 years. Her husband is hying and well and she has 6 hving children. 
She had a spontaneous abortion 3 years ago and her menopause occurred 
1 year ago. The only childhood disease that she can recall is whooping 
cough. She has never had any leucorrhea or symptoms referable to the 
genitourinary tract. 

Physical examination revealed a well-nourished middle-aged Indian 
woman, 5 feet tall, weighing 143 pounds and of moderate intelligence. The 
findings were normal except for the extremities and a shghtly elevated blood- , 
pressure (158/90). Several teeth were missing. The tonsils had been cleanly 
removed and the mucous membrane appeared normal. The lungs were 
clear. The heart was not enlarged to percussion. Tliere were no murmurs. 
Tlie radial pulse was soft and compressible. The abdomen appeared normal 
in all respects. Pelvic examination revealed no abnormalities. The reflexes 
were normal. 

There was bilateral fusiform swelling of the proximal interphalangeal 
joints vdth some limitation of motion (Fig. 2). The distal interphalangeal 
joints were normal. The wrists were slightly swollen and permitted only 

5 degrees passive flexion and that vdth pain. The elbows were not swollen and 

motion was within 10 degrees of normal. The shoulders were normal in ap 
pearance and range of motion. The lower extremities were normal in 
appearance and function excepting that full passive flexion of the right 
ankle was painful and there was slight bilateral crepitus of tire knees. The 
spine was normal in evex^^ respect. ^ ^ 

Laboratory Examinations, Hb. 75%; R. B. C. 4,850,000; W. B. 0, 
10,400; difTerential: GG% neutrophils, 14 large lymphocytes, 14 small lympn- 







Fig, 6. — Case 2, Roontf»en ray phoXopxtiph of tho ripht hand and wrist showing demin- 
eralization and loss of joint cartilage. 
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ocytes, 6 eosinophils; urine negative; Kahn test negative; sedimentation 
rate elevated (Cutler method, 23 in 1 hour). 

Roentgen ray examination (Fig. 3). Left hand and wrist: There was a 
loAV-grade decalcification of all the bones, more marked about the smaller 
joints. There was definite loss of cartilage of the WTist joints, the middle 
phalangeal joints and the 5th metacarpophalangeal joints with the latter 
presenting a lateral, abduction due to subluxation. There was no definite 
fusion between any of the bones. The tips of the terminal phalanges showed 
a normal degree of bone calcium. The ends of these bones show'ed some 
roughening and increased density with a very little overg^o^vth at the inser- 
tions of the capsules. Left elbow: There was little change except for some 
slight narrowing of the joint space and slight bone atrophy. 

This patient was observed in the hospital from January 1, 1936 to Febra- 
ary 29, 1936, during which period she had a daily temperature of 99° to 
99.2° F. She was given typhoid vaccine intravenously with slight but 
definite improvement. 

Case 2 (Fig. 4). — S. A. H., a full-blooded female Pima Indian, aged 46, 
was seen by us in the hospital dispensary. She had been well until about 
11 years ago when she first noticed the ^adual appearance of pain and swell- 
ing in various peripheral joints. She is unable to recall wLich joints were 
involved first. About 10 years ago she had all her teeth removed but in 
spite of this the joint symptoms persisted for several years. She has had 
very little pain in the past few years, and suffers mainly from the impaired 
function of her upper extremities. She is of a very low'-grade intelligence 
and is unable to recall much of her past history. She is a wddow vfith 4 
living children. She had 1 still-bom child. Her menses ceased at about 40 
3 ''ears of age. 

Physical examination revealed a fairly well nourished Indian woman, 
5 feet tall and weighing 134 pounds. She appeared considerably older than 
the age recorded in the government census. She presented the following 
findings: The gums were edentulous and healthy in appearance. The 
tonsils were atrophic and partially epithelialized. The lungs wxre clear. 
The left border of cardiac dullness was at the nipple line. No munnurs 
w^ere heard. The abdomen appeared normal in all respects. Pehdc examina- 
tion was refused. The reflexes were nomial. 



Fig. 5. — Case 2, sliowlnp: deformity of 


There w’as marked deformity of the finger.^ of both haiuL (Fic. 5) witli 
slight fusiform swelling of the proximal interphalangeal joints and subluxa- 
tion of the metacarpophalangeal joints, with marked limitation of motion 
of the latter. No Heberden's nodes were present. The wrists had a fair 
degree of motion and were not swollen. There was a definite ulnar devia- 
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right elbow had only 10 degrees of motion and the left 45 degrees. 
The elbow joints were not swollen or tender. There was some bilateral 
limitation of motion of the shoulder joints to full abduction. Except for 
some crepitation of the knees, the lower extremities were normal in appear- 
ance and function. The spine was normal in aU respects. 

Laboratory Examinations.^ Sg. 90%; R. B. C. 4,800,000; W. B. C. 11,000; 
differential: 60% neutrophils, 20 large lymphocytes, 12 small lymphocytes, 
6 monocytes, 2 eosinophils; urine negative: Kahn test negative; sedimenta- 
tion rate elevated (Cutler method, 27 in 1 hour). 

Roentgen ray findings (Fig. 6). Both hands, and wrists: There was a 
moderate decalcification of all the bones. There was fusion of the carpal 
bones on the left side and bilaterally some loss of cartilage in nearly all of the 
joints with evidence^ of subluxation of the metacarpophalangeal joints. 
In addition to the bilateral destruction of the joint cartilage -there were 
bilaterally a few small areas of erosion of the bone at the distal radial 
articular surfaces.^ At the outer margins of the styloid processes of both 
radius and ulna bilaterally there were some periosteal outgrowths. There 
were also fine spurs at the radial-volar margins of the heads of the second, 
third, fourth and fifth right metacarpal bories. Both elbows: There was 
evidence of loss of cartilage at both elbow joints, more marked on the left 
side with narrowing of the joint space and some loss of calcium in the ends 
of the bones. The margins of the bones were smooth. 

She was in the hospital from October 17, 1935 to December 20, 1935, 
with a bronchopneumonia. She had no flareup of joint s 3 mptoms at that 
time and made an uneventful recovery. ^Tien the present examination 
was made, Januaiy 30, 1936, her temperature was 99.4° F. 

We have not included detailed reports of the third Indian with atrophic 
arthritis, nor of the one with spondylitis, because they have not spent all 
their lives on the Reservation. The third case of atrophic arthritis is one 
of long standing in a full-blooded male Pima Indian, J. N., aged 57. As a 
young man he worked in New York City for several years but had to return 
to the Reservation because of the development of epileptic seizures. Some 
years later he developed pain and swelling of his anldes, wrists, elbows and 
shoulders. At present he has very little pain in these joints, but there is 
some slight swelling and definite limitation of motion in all of them. His 
fingers have never been involved. The past j^ear or two he has had some 
pain in his spine, probably due to h 3 ^ertrophic changes, consistent with his 
present age. He has had to be hospitalized frequently because of his epilep- 
tic seizures. ' 


The Indian with spondylitis is a 40-3’’ear-old full-blooded Pima who was 
well until 12 3 ^ears ago. In his early twenties he spent 5 years at an Indian 
school in California. Three years after his return to the Reservation, while 
working as a carwash er in Phoenix he developed pain and swelling of his 
left ankle. This persisted but he was not incapacitated until 2 years later 
when he began to have pain and sv^elling in his knees as well. Shortly after 
this his right shoulder became involved. After a period of rest his S 3 Tnptoms 
subsided. He maintained good health for the next 3 years at the end of 
which time he was given emplo 3 Tnent in the boiler house on the Reservatiom 
Soon after he returned to work be began to have pain in his left hip fol^ved 
b 3 '' a recurrence of pain and swelling in his knees and right shoulder. Grad- 
ually the other hip and his entire spine became involved, vdth progressive 
ankylosis of the latter. He has been completely bectadden for the past 5 
3 Tars. On examination it was found that he had manifestly diseased mnsils 
and teeth and had a slight daily elevation of temperature to 99 F. He was 
also found to be diabetic, haring 3+ sugar in his urine and a fasting blooa 
sugar of 290 mg./lOO cc. He is to be brought to the hospital at an earl} 
date for the regulation of his diabetes and the removal of the obnous foci 
of infection present in hh inoutli. 
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Neither of these Indians gave a personal nor family history suggestive 
of past or present venereal infection or showed any physical signs of syphilis 
' or gonorrhea. 

These case reports show conclusively that arthritis in its most 
crippling form does occur among native Indians of the Southwest. 
To the best of our knowledge there are no statistics on the prevalence 
of atrophic arthritis, as distinct from rheumatic conditions in general, 
among an unselected population. Consequently we are not pre- 
pared to say whether, in a population of approximately 2700 adults, 
at least 2 cases of atrophic arthritis occurring among Indians who 
have lived all their lives on the Reservation represents a high or a 
low prevalence as compared with what might be found in other 
climates. Glover,^ however, in a study of rheumatic conditions 
among a large group of British insm’ed, estimates that in an insured 
adult population (16 to 65 years of age) there will be found 1 case 
of "rheumatoid” arthritis among 1000 males and among the same 
number of females 3 cases of "rheumatoid” arthritis. It is of inter- 
est to note that there were no persons found suffering from the 
senile hypertrophic form of arthritis (osteoarthritis) with sjTnptoms 
severe enough to have been brought to our attention. 

Conclusion. In this survey of chronic non-tuberculous joint dis- 
eases among approximately 2700 adult Pima Indians 2 cases of 
severe atrophic arthritis were observed in Indians who had spent 
their entire lives on the Reservation. As far as these observations 
go there is no basis for the opinion that the Indians of the Southwest 
are exempt from this disease. A third case of atrophic arthritis 
and another of spondylitis with involvement of peripheral joints, 
both occurring in full-blooded Pima Indians have also been discussed 
briefly. 
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Attention has frequently been directed to the relationship of 
the gastro-intestinal tract to the problem of clironic arthriti.s.^'’ 
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This lelationship is exemplified by frequent disturbances of position, 
configuration and function of the gastro-intestinal tract and by 
frequent improvement in these disturbances following institution 
of measures which permit the establishment of optimal nutrition 
and other measures which favorabl}^ influence both the gastro- 
intestinal and the arthritic symptoms,® such as control of infection, 
adequate rest, etc. 

Recognition of the significant role of infection in precipitating 
arthritis of various tjq)es has been accompanied by few, if any, 
precise^ data bearing upon the influence of infection within the 
gastro-intestinal tract, except in a more or less surgical sense of the 
word. 

There is ample evidence to indicate, however, that the gastro- 
intestinal tract is in close communication, through the tymph 
channels or the blood stream, wdth the joint tissues,®’® and that 
crystalloids or even particulate matter may thus reach the joint 
tissues. Arnold and his coworkers^®'^® have shown that animals 
given yeast or bacteria by mouth and by rectum may show signifi- 
cant absorption of these into the general circulation and even into 
various organs, w^hence the organisms can be recovered. This 
absorption is expedited apparently by the coincident ingestion of 
egg albumen. The highest incidence of bacteria in organs or lymph 
nodes is observed between 15 and 45 minutes after introduction. 
This work has been corroborated in general by Boone, Chase and 
Brink,® by Cirrincione and Francona^ and by Peirce, Wright, Gold- 
haft, Stabler and Pemberton.^® More recently studies by Muether 
and Kinsella^ have shown that if streptococci be ingested by dogs 
in which experimental lesions of the valves of the heart have been 
produced, endocarditis and some features suggestive of acute rheu- 
matic fever may arise. 

It is clear therefore that some importance attaches to the land, 
proportion and numbers of bacteria which inhabit the gastro-intes- 
tinal tract of human beings or are introduced into it. Importance 
also attaches in this connection to the condition of the gastro- 
intestinal tract as a whole and to the extent to which the passage 
across the wall of the gut of material of various kinds, including 
bacteria, is expedited or retarded. 

For some time suspicion has existed that the benefits to be 
observed among some arthritics, following alterations of the food 
intake, may be referable in part to changes in the substrate thus 
induced and hence to some phases of bacterial activity within the 
gastro-intestinal tract. With the aim of approaching this question, 
preliminary studies were accordingly conducted on the nature of 
the.bacterial flora of the intestine as reflected in the feces of normal 
subjects as compared with that of arthritic subjects. The influence 
of certain changes in the substrate, incidental to altered diets, upon 
the character of the fecal flora was also estimated. 
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Materials and Methods. In this preliminar}’- study, stools of 9 normal 
and 17 arthritic persons of both types were examined immediately after 
passage, macroscopically, microscopically and culturally. The arthritic 
cases selected for study were those in which a variety of factors was opera- 
tive though an effort was made to include some in which the gastro-intes- 
tinal tract was_ suspected of pla;^g a significant role. The technique 
employed is subject to some variability but is such as to permit a qualitative 
and semiquantitative analysis of the various groups of aerobic and anaero- 
bic bacteria. 

The influence of certain qualitative differences of diet on the bacterial 
flora of the intestine is well knovm. In an attempt to evaluate this factor 
in terms of the influence^ of the regular house diet and a “balanced” diet 
of about 1800 calories, high in vitamin and protein content and relatively 
low in concentrated carbohydrate foodstuff, studies were made of the stools 
of both arthritic and normal persons after the ingestion of such rations. In 
some cases, to be discussed later, the same individual was studied on both 
diets; also, 3 arthritic patients on the “balanced” diet were studied on 
admission to the hospital and later after some improvement of s 3 Tnptoms. 

Observations by Dr. B. Hampil indicate^ that the examination of one 
stool per case affords a fairly good estimate of what bacteria are present. 
At intervals of 1 week 5 stools were examined by her from each of 2 cases 
of osteoartliritis and found to be fairly constant. “Wliile the actual 
numbers of bacteria were not the same, the relationships between the groups 
remained the same.” In the present studies, examinations were made of 
more than one stool in many cases. 

The defecated specimen was collected in a sterile jar and was brought 
(with a few exceptions where normal stools were brought in from outside) 
immediately to the laboratory where the examination was begun at once. 
One gram of the stool specimen was macerated in a sterile mortar, diluted 
1 to 50 ■with sterile physiologic salt solution, and shaken in a sterile flask 
with glass beads until thoroughly mixed. Successive dilutions were made 
from this 1 to 50 dilution in sterile saline, using a sterile 1-cc. pipette for 
making each dilution. These dilutions, after being thoroughly mixed and 
shaken, were sown into media selected to demonstrate the presence of the 
different large groups of bacteria: lactose broth for coliform organisms and 
streptococci, dextrose-tomato broth for lactobacilli, salt agar for Gram -f 
cocci, sealed cooked-meat tubes for anaerobic organisms. All were incu- 
bated in air at 37° C., except one set of tomato agar and broth cultures 
which were incubated in 10% (approximateljO CO 2 at 37° C. to enhance 
the growth of lactobacilli. 

Subcultures were made as follows to determine the various types of 
bacteria present: 

Lactose broth cultures showing acid and gas, or acid alone, were dilutcd-y- 
two loops of culture to 9 cc. sterile saline solution. One or two loops of this 
dilution were sown on an Endo plate, spread with a glass rod, and incubated 
at 37° C. for 24 to 48 hours. Isolated colonies were stained and transferred 
to agar for studj\ The bacilli were studied in the following respects : motility 
in tr 3 ’’ptophane broth after 2 to 3 hours’ incubation; indol production in 
tryptophane broth after 24 hours; occasionalty also, Voges-Proskauer t^t, 
Clark-Lubs (methjd red) test, liquefaction of gelatin, gas ratio (fermentation 
of dextrose in Smith tube), fermentation of other sugars (sucrose, mannite, 
salicin, and so on). 

After the lactose tubes had been incubated for 72 hours, the bacilli were 
found to have been replaced bj' streptococci. These were isolated and were 
examined in respect to morphologj* in hanging drop (plain broth after 24 
hour.s), Gram stain, and sometimes in respect to the tj'pe of hemoh'sis on 
blood' agar. 
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Dextrose toniEto broth cultures (pH 5.0 or less) were examined every 24 
hours for at least a week to determine the presence of lactobacilli. Stained 
smears were made from those tubes which showed gro^vth. If Gram -f rods 
appeared, subcultures were made on tomato agar plates. Isolated colonies 
were subcultured in litmus milk, dextrose and gelatin. 

Tomato agar poured plates, seeded with the original fecal dilutions, were 
mcubated in COo (Kulp^® and Kulp and mite^i) and colonies therefrom 
were stained after 24 and 48 hours. It was found that considerable quan- 
tities of yeasts and molds grew on these plates in CO 2 and obscured the 
growth of any other organisms, so these plates were later omitted. 

• Salt agar poured plates were counted after 48 to 76 hours. Colonies 
were transplanted to plain agar and stained after 24 hours until the types 
of colonies became familiar. B. coli grows on 6% salt agar but not on 8% 
or 10% (Hill and White®). Growth of Gram + cocci was best on 8% salt 
agar. 

Cooked meat tubes, boiled to expel O 2 and sealed vnth. vaseline-paraffin, 
were observed for growth, gas-production, and proteolysis and were stained 
at 24, 48 and 72 hours for spore-bearing bacilli. After 2 weeks, some of the 
broth was drawn off with a sterile capillary pipette and transferred to a 
sterile tube, heated to 80° C. for 12 minutes in a water bath, and transferred 
to a fresh meat tube, sealed, incubated, and examined as before. It is 
justifiable to believe that the heating kills off all non-sporulating organisms 
and that the growth in the second tube is of Clostridia alone. 

Macroscopically, the stool specimen was .observed in respect to color, 
odor, consistency and pH. 

Microscopically, a saline suspension of a bit of feces was studied un- 
treated for muscle fibers, fat, vegetable cells and protozoa, and ^vith iodine 
for undigested starch. Smears of the 1 to 50 dilution of 1 gm. of the stool 
were then studied by the Gram stain, and by the Kliewe-Harris stain for 
spirochetes. A routine fecal examination of each stool was also made in 
the hospital laboratory. 

Experimental Observations, Macroscopically, the arthritic stools 
studied seemed slightly diflFerent from normal stools. The color and 
consistency of the arthritic stools were decidedly more varied. Some 
arthritic stools were made up of portions of several different colors 
and consistencies, whereas the normal stools were usually well- 
formed and homogeneous. The odor, while not a characteristic 
easily recorded for purposes of comparison, seemed to be stronger 
and more foul in the arthritic group. The pH varied between 6.6 
and 8.4, being usually 7.4 to 7.6 in the arthritic stools and slightly 
nearer the neutral point in the normal stools. 

Microscopically, arthritic and normal stools presented about the 
same appearance, except in a few instances where an arthritic 
stool showed evidences .of poor digestion (many muscle fibers and 
vegetable cells).* Protozoa were seen oftener in the normal stools 
than in the arthritic stools but in no case were they of a pathogenic 
variety. The activit}'' of tlie entire flora was about the same in both 
kinds of stools. The Gram-stain was quite unsatisfactory as a means 
of differentiation because of the great numbers of dead bacteria 
present which obscured any estimate of the numbers of via c 
Gram + and Gram bacteria present. 
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the total number of bacteria per gram of feces was 
greater in the arthritic than in the normal individual (Table 1). 
This difference was obtained generally throughout all the groups 
of bacteria studied, as may be seen from Table 2, which gives 
the number of bacteria found in each group studied. These num- 
bers are approximate totals obtained by the dilution method of 
counting, and represent merely end-points of growth. 


Table 1, — Total Ntjmbek Bacteria ter Gram of Feces. 

Arthritic. Normal. 


A series, 


Total bacteria 

N scries, 

Total bncteria 

No. 

Type."^ 

in thousands. 

No. 

in thousands. 

1 . . 

. . . H + A 

2,075,500 

1 

517,250 

2 . . 

. . . A 

t 

2 

60,750 

3 . . 

A 

14,500 

3 

195,500 

4 . . 

. . . A 

555,050 

4 

540,000 

5 . . 

. . . A 

1,043,500 

5 

t 

6 . . 

. , . A 

50,750 

G 

0,200 

7 . . 

. . . A 

55,050 

7 

550,500 

S . . 

. . . H 4- A 

10,055,000 

8 

5,005,500 

9 . . 

. . A 

705,000 

9 

500,600 

10 . 

. . A 

10,700 

10 

555,090 

11 . . 

. ; . A 

55,100 



12 . . 

... H 

1,001,000 



13 . . 

. . . A 

10,035.000 



14 . . 

. . . A 

512,500 



15 . . 

. , . A 

560,750 



1*6 . . 

... H 

555,500 



17 . . 

. . . A 

505,600 



18 . . 

. . . H + A 

60,500,000 




Average 

5,193,500 

Average 

SS1,270 


* H = hypertrophic; A = atrophic. 

t A 2 cultures unsatisfactory due to high temperature in incubatoi*. 
t N 5 sample unsatisfaotor 5 ^ 


The most notable difference between the arthritic and normal 
stools is quantitative rather than qualitative. With a few excep- 
tions, all groups of bacteria studied were found to be represented 
by viable bacteria in every stool, but these bacteria were present in 
greater numbers in the arthritic stools. As might be expected, 
coliform organisms occurred in every stool studied. Their numbers 
were usually not so great as those of the streptococci and not so 
small as those of the anaerobic bacilli (Table 2). The streptococci 
were represented by the largest count obtained for any group, and 
the anaerobic bacilli by the smallest. 

A word should be said about the lactobacillus group of organisms. 
This group is included in the tabulations (Table 2) merely to show 
that it was given consideration and to record that difficulties pre- 
vented separating out these organisms by the simple methods here 
used. The medium chosen was not selective enough to permit the 
growth of lactic acid organisms alone, particularly when yeasts or 
molds were present. When lactobacilli were found to be present, 
their numbers were included in the totals. 
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Table 2.— Kind and Number of Bacteria in Thousands per Gram of Feces. 


Streptococci* 


Artbri ti c$. Coliforms, 

Lactobac. 

Gr. -b” cocci. 

Aerobic. 

Microaero. 

A 1 

500,000 

500,000 

575,000 


500,000 

A 3 

5,000 

500 

8,500 

0 

500 

A 4 

500,000 

0? 

5,000 

50,000 

50,000 

A 5 

500,000 

0? 

43,000 

0 

500,000 

A 6 

50 

0? 

200 

50 

50.000 

A 7 

50,000 

0? 

60 

0 

5,000 

A 8 

5,000,000 

0? 

50.000 

50,000 

5,000,000 

A 9 

5,000 

5.000 

195,000 

500,000 

50,000 

A y) 

5,000 

0? 

700 

500 

5,000 

A 11 

5,000 

5 

0 

50 

50,000 

A 12 

500,000 

0 

500 

500 

500.0004* 

A 13 

5,000,000 

0 

30,000 

50,000 

5,000.000+ 

A 14 

5,000 

0 

2,500 

50 

500,000 

A 15 

50,000 

0 

10,700 

500,000 

500,000 

A 16 

50,000 

50 

410 

500 

500,000 

A 17 

5,000 

5 

75 

0 

500,000 

A 18 

5,000,000 

50,000,000 

IS 

5,000,000 

5.000,000 

Average 1,010,691 


54.215 

384,480 

1.100.600 

Normals 






N 1 

5,000 

5,000 

2,250 

5,000 

500,000 

N 2 

500 

5,000 . 

5,200 

50 

50,000 

N 3 

5,000 

50,000 

90,000 


50,000 

N 4 

5,000 

0? 

35,000 

50,000 

500,000 

N 6 

50 

5 

1,100 

50 

5,000 

N 7 

50,000 

0 

0 

50 

500,000 

N 8 

5,000 

0 

5 

50 

5,000,000 

N 9 

500 

5 

5 

500 

500,000 

N 10 

5,000 

500,000 

85 

50,000 

50,000 


Average 8,450 14,849 13,212 795,000 


Anaerobic 

bacilli. 


500 

0 ? 

50 

500 

500 

0 

5,000 

5 

5 

50 

500 

5,000 

5,000 

50 

5,000 

500 

500,000 


30,744 


5.000 

50 

500 

50 

50 

500 

500 

50 

5 


745 


The streptococci were cultivated both aerobically and micro- 
aerobically. No attempt has been made to separate these groups 
since most streptococci are facultative and are viable under both 
sets of conditions. In order to avoid the possibility of counting 
them twice, the larger of the two groups was regarded as represent- 
ing the number of streptococci present. In several cases (A 3, A 5, 
A 7, A 17) streptococci failed to grow aerobically but were viable 
under micro-aerophilic conditions. This observation may be sig- 
nificant since these cases were all arthritic and the phenomenon did 
not occur in the normal series. In no case, either arthritic or normal, 
did streptococci fail to grow under conditions of reduced o.\ygen 
tension. 

Gram -f cocci (exclusive of streptococci) were found in variable 
numbers in all stools except two, 1 arthritic and 1 normal. 

The anaerobic cultures of stool suspensions were carried only 
far enough to ascertain the presence of Gram + rods bearing heat 
resistant spores (80° C. for 12 minutes) which would germinate in 
an anaerobic medium. This group was represented in all stools 

except two arthritic ones. _ _ i r f 

The results of bacterial study obtained in cases where tiie diet 
was controlled, may be divided into two parts. In Series I (lablc 3) 
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arthritic and normal persons were studied first on the “house” 
diet (usually rather high in carbohydrates) and later on the “bal- 
anced” diet. This series was undertaken as a control, to find out 
whether the diet influenced the stool flora in those cases. Of the 
2 normal persons examined, 1 was active and 1 was in bed; all 3 
arthritics were confined to bed. The results of this short series did 
not lead to any decisive conclusion. 

The purpose of Series II (Table 3), was to determine whether 
amelioration of symptoms was accompanied by any change in the 
numbers of intestinal bacteria. A reduction in numbers or a change 
in the direction of the average normal count might be regarded as 
having significance. Three artlmtic patients were studied upon 
admission to the hospital and later after some clinical improvement 
in the patient had occurred. The “balanced” diet Avas employed 
for at least 4 days prior to examination and throughout the rest of 

Table 3.— Comparison or Fecal Flora in Diet-controlled Cases. Bacteria 
Given in Thousands per Gn\M, 

Series /. 

Normal and Arthritic Patients on House Diet and on “Balanced" Diet. 


Streptococci. 

^ Anatrohic 


Diet. 

Coll forms. 

Lactobac, 

Gr. + cocci. 

Aerobic, 

Microaero. 

baolii. 

Total. 

House 

500 

5 

5 

500 

500,000 

50 

500,500 

N 9 

NIO 

5,000 

500,000 

85 

50,000 

50,000 

5 

555 090 

Balanced 

5,000 

50 

10 

500,000 

500,000 

50 

505,110 

N 9 

N 10 

500 

5,000 

450 

500 

5,000 

5 

lO.O^i 


House 

A 1 

500,000 

500,000 

575,000 


500,000 

500 

2,075.500 

A 10 

5,000 

0 

700 

500 

5,000 

5 

10,705 

A 11 

5,000 

5 

0 

50 

50,000 

50 

55,055 

Balanced 

A 1 

50,000 

5,000 

94,000 


500,000 

0 

040,000 

A 10 

5,000 

0 

0 

‘*500 

500,000 

50 

505.050 

A 11 

500,000 

0 

0 

500 

5,000,000 

50,000 

5,550,000 


Scries II. 

Arthntio Patients Before and After Clinical Change. 



Coliforms. 

Lactobac. 

Gr. + cocci. 

Streptococci. 

Aerobic. Microaj ro 

Anatrobir 

bac'Ili 

Total. 

On admission 

A 1C 

50,000 

50 

410 

500 

500,000 

5,000 

555.4fO 

A 17 

5,000 

5 

75 

0 

500,000 

500 

.505,5*^) 

A 18 

5,000.000 

50.000.000 

IS 

5.000.000 

5,000,000 

500, fKX) 

0f)/>00.0l8 

After treat- 
ment 

A 10 

50,000 

5 

35 

5,000 

500,000 

5,000 

550,040 

A 17 

500 

5 

30 

0 

500.000 

500 

501,035 

A IS 

5,000,000 

500,000 

1.920 

5,000 

5,000,000 

50,000 

10,551,920 


the experiment. Diagnostic studies of the alimentary tract usually 
intervened between the two examinations, though at a period so 
far removed as not to interfere with the second bacteriologic exami- 
nation. All cathartics AA’ere Avithheld for at least 4 days previous 
to a bacteriologic study. 

It Avould haA’e been desirable to oinit all attempts at lubric'atioii. 
In practice, however, it was impossible to achieve this because of 
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the fact that, in some arthritics, no stool would have been forth- 
coming without assistance of some kind. The recognized tendency 
of many cases in this group toward intestinal stasis made the routine 
use of mineral oil necessary. 

It might be argued that artificial expedition of the intestinal 
contents permits the recovery from the stool of some viable bacteria 
which might othervdse die in the lower colon. This conjecture 
cannot be put aside entirely but does not seem adequate alone to 
explain the findings here recorded. Under the above regulation, 
the arthritics as a group experienced no more frequent or larger 
evacuations than did the normals. 

The total numbers of bacteria were of about the same magnitude 
on admission and after treatment. There were some slight changes 
in each individual but none which occurred consistently throughout 
the series. The relationships between the groups of bacteria in 
each stool remained the same after treatment, the group which was 
largest on admission remaining the largest group after treatment, 
and so on. It is interesting to note that 4 of the arthritic cases 
(Table 2) showed no viable aerobic streptococci. In the case of 
A 17, there were no aerobic streptococci either before or after 2 
weeks of treatment during which period great improvement was 
shown. 

Summary and Comments. The bacteriologic studies here described 
constitute an approach to the problem of the nature and possible 
influence of the intestinal flora in atrophic and hypertrophic arthritis. 
The series is a short one but serves to indicate the general respects 
in which normal and arthritic stools may differ. The observation 
that greater numbers of bacteria occurred in the stools of the arthri- 
tic persons studied than in those of normal persons may be significant. 

The numerical relationships between the different groups of 
bacteria are difficult of delineation but are approximately the same 
in normal and arthritic stools. The 'only difference observed was 
chiefly one of magnitude, as in the case of the total counts. 

These studies suggest that there are greater munbers of bacteria 
in the intestine of some arthritics, of each type, than are encountered 
with supposedly normal persons. Some explanation of this is per- 
haps to be found in the frequencj'’ with which arthritics present 
anatomic and fimctional departures from normal in the gastro- 
intestinal tract, especially the large bowel.®'^* 

The groups of bacteria studied were encountered with tlie fol- 
lowing incidence: (o) Colifonn organisms in every stool studied; 
(6) Gram -f- cocci (exclusive of streptococci) in all stools except 

1 artlnitic and 1 normal; (c) Anaerobic bacilli in ail except 

2 artlu-itics; (d) Streptococci {micro-aeropMlic) in all stools;^ Strept^ 
cocci {aerobic) in all normal stools and in all but 4 arthritic stools. 
The omnipresence of some strain of streptococcus in normal as well 
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as arthritic stools indicates the possible impropriety, on the basis 
alone of recovery of it from the feces of arthritics, of attaching 
specific significance to this organism. 

The dietetic studies recorded are preliminary and suggest that 
the diet used does not alone determine the numbers of intestinal 
bacteria. It appears that other influences are also active in main- 
taining the intestinal flora. Treatment along various lines, includ- 
ing dietetic, with coincident improvement of sjouptoms, was not 
accompanied by any observable change in the nature of the estab- 
lished intestinal flora. 
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The appearance of tjTosin and leucin crystals in the urine of 
patients with acute yellow atrophy of the liver was first described 
by Frerichs.^ For many years these crystals have been considered 
pathognomonic of the disease. In recent years much doubt has 
been expressed about the significance of this finding. Umber' 
estimated that tjTosin and leucin are demonstrable in approxi- 

* Aided by a grant from the Charlton Research Fund, Tufts College Metlical 
School. 

VOL. 193, NO. 2. — rr-nnuART, 1937 


9 



242 


JANKKLSON, SEGAL, AISNEE: 


mately one-third of the cases, while Bergstrand^ stated that tyrosin 
crystals are found in only a small percentage of the cases. Hence 
it would appear that1:he absence of tyrosin crystals from the urine 
does not rule out the diagnosis of acute yeUow atrophy. Fm-ther- 
more, tyrosin crystals have been found in the lu'ine of patients with 
other liver conditions associated with jaundice (Epninger and 
^WalzeP). 

A method more specific and sensitive than the crystallographic 
for the detection of tjo’osin in the urine is the tyrosinase method 
described by Lichtman and Sobotka.^"* Lichtman®^ has been able 
to demonstrate tyrosin in the urine of approximately 30% of cases 
with disease of the gall bladder, bile passages and liver. The 
tyrosinuria occurred most frequently in patients with acute and 
subacute degeneration of the liver, and less frequently in patients 
with malignant disease of the liver and bile passages, obstructive 
jaundice due to stone and toxic (arsphenamine and cinchophen) or 
catarrhal jaundice. lie also reports the appearance of ;tyrosin in 
the urine in cases of degenerating carcinoma of the lung and in 
dermatitis exfoliativa. Since we feel that the source of the tjTosin 
in these cases is tissue breakdown, the tjuosin must first pass into 
the general circulation before appearing in the urine. In view of 
this fact and also in view of the possibility of a threshold value for 
blood tyrosin, we have attempted a study of the occurrence of 
tjTosin in the blood of normal individuals and of patients with and 
without liver disease. 

Methods. The presence of free tyrosin in the blood was determined by 
a modification of the method of Folin and Marehzi^ for the analysis of 
tjuosin in proteins. The steps in the procedure were as follows: 20 cc. 
of a Polin-Wu blood filtrate were placed in a 50-cc. centrifuge tube and 
4 cc, of a solution of 15% HgS 04 in 6 N H 2 SO 4 added the mixture 'was 
allowed to stand 2 hours, the resulting precipitate containing tryptophane 
and cystine derivatives; the supernatant fluid obtained after centrifugation 
of the mixture was decanted into a 50-cc. volumetric flask; 12 cc. of a 
.solution of 1 . 5 % HgS 04 in 2 N H2SO4 were added to the residue in the 
centrifuge tube, the residue broken up, and the ini?rture centrifugated 
again; the supernatant fluid was added to the volumetric flask; thp residue 
was washed once more, this time with 5 cc. of O.IN H2SO4, centrifugation 
repeated and the supernatant liquid decanted into the volumetric flask; 
the flask was shaken to insure mijang of the contents, and placed m a 
bath of boiling water for 5 minutes, at the end of which time it was 
and cooled in running water; when thorougWy cooled 1 cc. of 2 % haivOx 
was added, the mixture carefully shaken and allowed to stand for 2 minute# 
at tlie end of which time the readings were made. In order to facilitate 
the detection of the pink coloration, indicating a positive test, the liasKS 
were observed against a white background, using a similar flask containing 
distilled water as a control. Tlie amount of free t}TOsm detected m cacu 
of the positive tests was insufficient to be quantitated colo^etncaiu # 
hence designations of strongly positive (+++)# positive (+ 71 -}# 
or negative were utilized, according fo the intensity of the pmk color, 
present in the final solution after the addition of the sodium mtnte. 
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Since phenols other than tjTosin give a positive test vith the above 
method of analysis, it was necessary to determine whether the positive 
tests obtained in the cases here reported were due to tj^osin. This phase 
of the probleni was studied by checking the results obtained by the method 
cited above with an enzymatic method for the detection of tjTOsin. This 
was done by the technique as outlined bj’- Lichtmanand Sobotka®« for the 
detection and estimation of tyrosin in the urine. In the present work, 
4-cc. samples of blood filtrate prepared by the Fohn-Wu method were 
placed in test tubes 150 by 20 mm., fitted with side-arms. One cc. of a 
0.2 M phosphate buffer solution (pH = 6 . 8 ) was added, maldng a total 
volume of 5 cc. The phosphate buffer was made up of equal parts of solu- 
tions of EII 2 PO 4 (27.23 gm. per 1000 cc.) and Na 2 PH 04 . 2 H 2 O (35.62 gm. 
/lOOO cc.). From 50 to 100 mg. of tyrosinase, freshl}’’ prepared from 
minced potato, were added. The samples were aerated for 120 minutes 
by a current of air dra^vn through capillary tubes to insure constant 
agitation and equal distribution of the enzyme. The pressure was 
equalized through a central wash bottle, the stopper of which was per- 
forated to admit connections to the side-arms of the test tubes, also 
a vent and an outlet. One drop of capr 3 ’’lic alcohol was added to pre- 
vent foaming. Two control tests, one vdth boiled tjTosinase and the 
other with known tyrosin solution to determine the potency of the tyrosin- 
ase were also conducted. The procedure was carried out at room tem- 
perature and observations made at 1, 3, 7 and 24 hours. The final colors 
obtained at the completion of the reactions varied from slate to violet. 
The reaction here consists essentially of the conversion of tyrosin into a 
rose-colored substance by the action of the enzjnne tyrosinase, vdth the 
non-enzymatic formation within 24 hours of melanin, this latter phase of 
the reaction adding to the specificity of the test. It has been noted by 
others that the first phase of the reaction may be obtained mth such sub- 
stances as tryptophane, cresol, adrenalin, polypeptid chains containing 
tsTOsin, aromatic hydroxy amines and hydroxy acids and sodium salicylate. 
However, the second phase of the reaction, namely, the formation of 
of melanin, is not obtained vdth any of the above-mentioned substances. 

Observations. Our observations as to the presence or absence of 
free tyrosin in the blood were made first on 14 healthy young 
adults under fasting conditions. The total phenol and tyrosinase 

Table 1. — Control Cases. Patients Without Demonstrable Liver Disease. 


Tyrosin 

Absent in 
No. of 

THE Fasting Blood. 

No. of 

DiaKno‘?iB. 

cases. 

Diagnosis. 

ca«c«t. 

Cardiac 

. , 42 

Acute infections: 


Hypertension . 

5 

Influenza 

4 

Kidney 

. . 13 

Tonsillitis 

0 

Pneumonia: 


Otitis media 

2 

Lobar .... 

. . 28 

Rheumatic fever 

3 

Broncho .... 

. . 12 

Adenitis . 

o 

Bronchiectasis 

. . S 

Diabetes mellitus 

. 24 

Asthma 

. 5 

HyperthjToid ism 

2 

Pleurisy .... 

. . 4 

Trichiniasis 

3 

Pulmonary tuberculosis 

. . 15 

Helminthiasis . 

1 

Peptic ulcer 

. . 13 

Alcoholism, acute 

r» 

Cholecystitis . 

. . 10 

Iodine inRCStion 

2 

Gastritis 

. . 4 

Arthritis 

G 

Gastro-entoritis 

o 

Arsphenaminc-treated hjc< 

. 20 

Constipation . 

2 

Tabes dorsalis .... 

3 

Cerebral accidents 

. . 11 

Miscellaneous? . 

. 10 

Epilepsy 

. . 3 


— 

Skin diseases . 

. . 3 

Total 

. 274 
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tests were performed at the same time in every case. In none of 
these cases was tjTosin found by either test. Observations on 274 
patients without demonstrable liver lesions were j:hen made. In 
this group, there were cases presenting disease of practically every 
system of the body as outlined in Table 1. None of these cases 
showed any trace of tyrosin in the blood when it was obtained in 
the morning under fasting conditions. One hundred and forty- 
seven non-fasting controls were also studied. In this group of cases 
a great variety of pathologic changes were also present. These 
cases were selected only from the point of view that there was no 
demonstrable change within the liver. One hundred and thirty- 
three cases showed no trace of tyrosin by either test, but in 14 cases 
a trace of tjTosin Avas' found. Of these 14 cases, 10 were reexam- 
ined under fasting conditions and in none of them was any tyrosin 
demonstrated in the blood. Finally, 51 cases with demonstrable 
biliary tract disease (gall bladder disease was not included), with 
and without jaundice, Avere studied under fasting conditions. In 
this group, 41 cases showed a A’^ariable amount of tyrosin in the 
blood by both the chemical and tyrosinase methods and 10 showed 
none. By our method of blood study, then, we haA'e been able to 
demonstrate the presence of tyrosin in approximately 80% of the 
cases shoAving INer disorder, as compared with the 30% shown by 
Lichtman as a result of urinary studies. 

I Table 2 shows the diagnoses made and the number of cases 


Table 2. — Cases With Ln^ER Involvement Showing the Amount of Tyrosin 


Present Within The Fasting 

Blood 

IN THE 

Various 

Conditions Investi- 

GATED. 

No. of 


Degree of t>Trosinemja. , 

Strongly 

Djftgnosis. 

cases. 

None. 

Traces. 

Positive, positive. 

Cirrhosis of liver 

25 

2 

13 

9 1 

Acute hepatitis 

G 

1 

3 

•2 

Arsphonamine-treated lues . 

3 


3 


Arsphenamine jaundice . 

1 


1 

1 

Weil’s disease 

1 

. 

, . 

Subacute yellow atrophy 

2 

1 


1 

Cholecystitis and cholangeitis . 

1 

. . 

1 

1 

Cancer of pancreas .... 

5 

3 

1 

Cancer metastasis .... 

4 

2 

2 

1 

Leukemia with liver involvement 

1 

. - 


Pigment cirrhosis 

1 

1 


1 

Luetic cirrhosis of liver 

Total 

1 

51 




studied. It also shows the amount of tATosin found in the Auirious 
cases studied. The positive tests in this series were shown by tJ)c 
tjTosinase niethod to be due to tjTosin. ^ ... 

' Comment. Clinically, tjTosin appears in the urine only in cases 
of liver disorder (Lepehne'^), with the possible exception of rapiciJy 
degenerating tumors and extensive lesions of the skin.' As ernon 
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strated in our studies, free tyrosin in traces may appear in the 
blood following a protein meal. Under fasting conditions tyrosin 
cannot be demonstrated in the venous blood in normal persons. 
We have demonstrated tyrosinemia in patients with liver disease. 
Therefore we feel justified to state that in the absence of rapidly 
degenerating tumors and extensive skin lesions, any free tyrosin 
demonstrated in the venous blood of fasting patients can be referred 
‘to liver disease. The reverse does not hold true. Liver disease 
may exist without tyrosinemia. The amount of tjTosin in the blood 
is seemingly directly dependent upon the amount of liver cell 
involvement and does not necessarily parallel the degree of jaun- 
dice. One case of acute yellow atrophy, however, showed no 
tyrosin at all. On the other hand, we have reiieatedly obser\'ed 
diminution of the blood tyrosin 'in a patient with Weil’s disease 
and in patients with catarrhal jaundice as they improved. 

Of special interest are the cases of obstructive jaundice, which 
included 5 cases of cancer of the head of the pancreas and 3 cases of 
cholecystitis and cholelithiasis with jaundice due to cholangeitis, 
stone or stones in the common bile duct. Two of the 5 pancreatic 
carcinomas showed some free tyrosin in the blood, while 3 showed 
none. One case without tyrosin showed at autopsy no liver in\'ol\'e- 
ment, while 1 with tyrosin in the blood showed considerable li\^er 
destruction. The case of cholangeitis showed a trace of tyrosin in 
the blood, while the cases of stone obstruction of the common duct 
showed none. Further observations may confirm our impression 
that tyrosin is absent in the blood of obstructive jaundice patients 
as long as there is, no liver involvement. Twenty-fi\e cases of 
cirrhosis of the liver were studied. In this group, 23 had from 
.traces to strongly positive tests for tyrosin in the blood, and 2 had 
none. These cases will be discussed in more detail in a forthcoming 
contribution. At present we are unable to correlate tyrosinemia 
with the presence or absence of jaundice. 

Since arsphenamine treatment may cause injury to the liver, 
23 such cases were studied. In 3 cases, traces of tyrosin were 
demonstrated within the blood although there was no other e\'idcnce 
of liver damage. 

In malignancy with liver metastasis, the tyrosin test does not 
seem to be of any practical value. Five cases were observed; in 
3 cases, tyrosin was demonstrated; in 2 none. 

An attempt was made to correlate the tyrosin contents with 
that of total amino acids in the blood. In none of the cases studied 
in which tyrosin was found in the blood did we find an increased 
total amino nitrogen. Other observations were also made in the 
positive cases as to the utilization of intravenously injected galac- 
tose, the Takata-Ara test on the blood scrum and the icteric index. 
These data will be presented in a future paper. 
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Conclusions. Free tyrosin can be demonstrated in human blood 
hy comparatively simple tests without exposing the patient to any 
inconvenience besides a venipuncture. The appearance of tyrosin 
in the fasting blood is indicative of liver disease, but the absence 
of tyrosin does not exclude it. It is probable that in obstructive 
jaundice tyrosin does not appear in the venous blood as long as 
there is no involvement of the liver. In hepatic jaundice^ there 
seems to be a rapid diminution iu the blood tyrosin as recovery * 
takes place. We have been able to demonstrate tyrosinemia in 
80% of the cases with liver disease. 
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The wide use of '"Ainytar’ (Iso-Amyl Ethyl Barbituric Acid,' 
LilljO has prompted inquiries as to whether any harmful eft’ccts 
result from its continuous administration.^^® The question of habit 
formation has been mentioned particularly. By inference to bar- 
bital one is apt to assume that there might be a habit formation 
with ''Amytal"' if the drug were repeatedly consumed by an indi- 
vidual.^- The matter is of great importance both academically 
and practically, for if true, there should be a more restricted control 
of its prescription, but j'f not true the suspicion coiild be definitely 
di.smissed. It was for the clarification of this situation that the 
present investigation Avas undertaken. 

A typical liabit-forraing drug like morphine produep b}" repeated 
administration: a, tolerance; h, euphoria; c, diminution of toxicitv 
and, d, sAunptoms of Avithdrawal. Thus, a^ habituated subject 
derives a pleasurable sensation and requires larger quantitj of 
the alkaloid for narcosis tlian a non-habitnated individual. He will 
not show toxic signs Avitli a dose which usually kills a normal person. 
If the use of morphine is interrupted, he will experience a sta t o 
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marked discomfort which can only be reUeved by tlie resumption 
of the drug. TJiese effects, except euphoria, can be readily demon- 
strated in animals, especially dogs and monkeys, as reported by 
' Plant and Pierce,” Tatum, Seevers, and Collins, Schmidt and 
Livingston,^® and vSeevers.*® 

In the present work, experiments were carried out in botli dogs 
and monkeys by repeated use of the soluble salt “Sodium Amj-tal" 
(Sodium Iso-Amyl Ethyl Barbiturate, Lilly). A group of 10 dogs 
was employed: 5 of them were given by mouth a dose of 40 mg. per 
kg,, dispensed in capsules, 3 times a week for 2 months, and the 
remaining 5 were gi^^en the same dose, also 3 times a week, but for 
4 months. This amount of “Sodium Amytal”— being equivalent 
to approximately one-third of the oral minimal lethal dose (125 mg. 
per kg.) and larger than the therapeutic dose in men— was necessary 
in order to secure and compare definite hypnotic effects and to 
overcome the natural tendency in animals, particularly under obser- 
vation, to fight sleep. The daily administration of this relatively 
large dose would interfere with the animal’s food intake and mus- 
cular activity, especially because complete recovery from ataxia 
occurred 10 to 14 hours after each dose, which accounts for alter- 
nating the days of medication. It was found that in the 10 dogs 
repeated administration of this dose, for either 2 or 4 months, 
uniformly produced sleep each time. No evidence of tolerance was 
observed since the same dose, repeatedly employed, was always 
efi'ective and never failed. The duration of hypnosis varied from 
daj'^ to day, and from animal to animal. On the average, it exceeded 
4 or 5 hours, as shown in Table 1. In most cases, the animals 

Table L — Repeated Oral Administration of “Sodium Amytal,” 40 Mr,, per 

Kg., in Dogs. 

Body weight. “Poduira Amytal “ 

— — — ^ — ^ A\ crago 





End of 

Total 

Total 

duration 

Dog 


Initial, 

exrieriinent, 

No of 

amount per 

of sic fp 

No. 

Sex. 

kg. 

kg. 

closes. 

animal, gm 

por hr? 

1 

. M 

12 4 

14 G 

25 

13 49 

4 52 

2 

. M 

14.8 

IG G 

25 

15 dO 

4 8^ 

3 

. M 

14 1 

15 0 

25 

15 10 

5 n 

4 

. M 

11 4 

13 2 

25 

13 20 

4 22 

5 

. M ' 

19 0 

21 4 

25 

21 40 

5 77 

G 

. F 

10.8 

14 7 

' .50 

20 GO 

4 31 

7 

. F 

19 4 

21 0 

50 

39 or» 

4 S7 

8 . 

. F 

10 4 

11 9 

50 

22 20 

4 10 

9 

. F 

19 2 

22 9 

50 

41 00 

4 73 

10 . 

. F 

IC.O 

19.3 

50 

.35 00 

5 05 


.slept longer with the finst 2 or 3 doses than with sab.^equent do^es. 
Tin’s is probably due to the acquired ability of the oraani.'^m to 
eliminate the barbiturate at a faster rate, after it ha.«: become 
accustomed to the drug, than at the very start, an exjjlanatifm 
already advanced by Eddy.' 'Loward the end of the (dx'^er\ation 
pcriod.s, all animals gained in body weight, rantring from 1.5 to 
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3.0 kg. (Table 1). The total amounts of “ Sodium Amytal ” ingested 
by the animals varied according 'to their body weight. One dog 
(No. 9) had received at the end of the fourth month 41 gm. of the 
drug. 

Two or 3 days following the last dose, the amytalized dogs were 
injected intravenously with a minimal lethal dose of "Sodium 
Amytal,” that is, 75 mg. per kg., as previouslj' determined.-® Dogs 
3, 4, 5, 6 and 7 died with this dose while the remaining 5 siu-vived. 
After a rest of 2 weeks, 2 of the surviving animals died with a dose 
of 80 mg. per kg. Obviously, there is practieally no decrease in 
toxicity by repeated administration. 

Two additional dogs, in connection with another study, received 
47.3 mg. of "Sodium Amjdal” per kg. of body weight 3 times a 
week. After the sixtieth dose, these animals were sacrificed, and 
careful postmortem examinations were made. The visceral organs 
were studied both grossly and microscopically. It was noted that 
one dog had cloudy swelling and fatty degeneration in the liver, 
and the other an abscess in the right renal cortex. Since these 
lesions were not common to both, it is not likely that “Sodium 
Amytal ” was the causal factor here. The abscess formation in the 
kidney was certainly an accidental event. The results appear, 
therefore, in agreement with those of Ravdin, Drabkin, and Bothe,’® 
who showed that repeated injections of “ Sodium Amytal ” in rats 
have no effect on the various viscera. 

In a group of 6 monkeys, "Sodium Amytal” was injected intra- 
venouslj’’, 3 times a week, for 6 months. An anesthetic dose which 
^*aried from 35 to 40 mg. per kg. was adopted (Table 2). The 


Table 2.— ^Hepeated Iktra’vdenous Injections of a Minimal Anesthetic Dosf 
OF “Sodium Amytal^ in Monkeys. 3 TiiiES a Week, for 6 Months, 


Bods’- weight. 


Monkey 

No. 

Sex. 

Initial, 

End of 
experi- 
ment, 
kg. 

1 . 

. M 

3.70 

4.S4 

2 . 

. F 

4.90 

5. OS 

. 5 . 

. M 

4.22 

5.04 

4 . 

. F 

4.18 

3.90 

5 . 

. F 

4.90 

• 4.7S 

G . 

. M 

4.30 

4.32 


“Sodium Amytal.’* 

— Average 


Amount 

per 

dose, 


Total 

duration Average 
of anes- duration 

Total 

amount 

thesia 

of elecp 

mp. 

No. of per animal,- 

per dose, per do.*?e. 

per kg. 

doses. 

grn. 

mm. 

mm. 

40 

S2 

14.03 

52 

80 

40 

S2 

IG.GS 

51 

S7 

40 

S2 

15. SG 

53 

82 

35 

75 

10.90 

47 77 

35 

SO 

13. OG 

51 

7S 

35 

80 

15.73 

51 

70 


same phj^siologfc responses occurred after eacJi injection; that JS, 
anesthesia and hypnosis. The duration of anesthesia was rela^vely 
constant at various stages of experimentation, the average being 
from 47 to 53 minutes (Table 2). As in dogs, the duration of s eep 
varied somewhat. It was longer during the first week than dunng 
subsequent weeks. No complete loss of cflect was ' 

Four monkeys gained in weight while the otlicr 2 lost slightl> . ^ 

total amounts received by these animals in the months varieo 
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from 10.9 to 16.7 gm. per animal. After the completion of the 
last injection, all the animals were observed daily for 3 or 4 weeks. 
None of them appeared to have any withdrawal signs, such as rest- 
lessness, yawning, lacrimation, vomiting, diarrhea, and so on. For 
fear that any tolerance which might be built up would partially 
disappear owing to the relatively long intervals between injections, 
as is the case with morphine,^® 2 monkeys were given daily injections 
for 4 weeks, including Sundays. At the end of this period, no 
increase in dosage was necessary in order to elicit the same effects. 

The above data, both in dogs and monkeys, seem to indicate 
definitely that prolonged use of “Sodium Am54:al’' is not followed 
by pathologic changes or habit formation. No tolerance is devel- 
oped, and no withdrawal symptoms or decrease in toxicity can be 
demonstrated by repeated administration. The picture is in strong 
contrast with that of morphine as reported by difl'erent author- 
ities.^^'^^’^®’*® 

There is an apparent agreement between laboratory and clinical 
results. Hoge® reported a case of a woman, aged 41 years, who had 
taken 3 to 4 “Amytal” tablets (90 mg. each) daily for a period of 
7 years. A careful examination revealed a few subjective nervous 
symptoms, a moderate tachycardia, and a slight anemia. The 
author concluded that surprisingly little harm seemed to have 
followed these large overdoses of “Amytal.” Similarly, Lundy and 
Dixon^® described a case of an inoperable brain lesion in which 
doses of 0.2 gm. of “Sodium Amytal” were administered at hourly 
intervals for approximately 4 months. A total quantity of 600 gm. 
was finally consumed. Bleckwenn,® too, mentioned a case in which 
250 daily doses of 1 to 1.4 gm. of “Sodium Am.ytal” were injected 
intravenous^'. No pathologic changes were noted, and apparently 
no habit formation was suspected. Weiss,®® in discussing the whole 
group of barbiturates, conceded that if the scientific definition were 
adhered to, no habit formation would result from them. 

Although “Sodium Amytal” appears to have no inherent prop- 
erty of habit formation, there is a group of constitutionally psycho- 
pathic inferior individuals who are unable to face the circumstance 
and thus seek a shield or shelter in drugs, particularly depressants 
and hypnotics, such as the bromide, “Amytal,” and so on. These 
substances tend to dull their sensorium and relieve them from the 
sense of responsibility. Occasionally these persons increase the 
quantities of drugs taken at intervals or daily in order to obliterate 
completely their unpleasant experiences. If the continuous use of 
such drugs is interrupted, the mental conflict returns and usually 
manifests itself in somatic complaints unle.ss the medication is 
resumed. Tliis has been interpreted (contrary to scientific findings) 
as evidence of addiction or habit formation of certain drugs, such 
as the bromide or “Amytal” which the patient liappens to take 
repeatedly. As a matter of fact, the individual can be ’•luibitu- 
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ated”_to_any substance that may ameliorate his complaints. In 
these individuals the clinician shoiild promptly recognize the eti- 
ology and avoid the use of, or use with great care, a hypnotic drug 
such as sodium bromide or “Sodium Amytal.” 

_ It has been repeatedly stated that barbital causes habit forma- 
tion.^w Deduction is therefore natural that “Sodium Amytal” 
will likewise induce the same undesirable effect, since both barbital 
and “Amytal” are derivatives of barbituric acid. Most conten- 
tions for the barbital habit can be explained on a psychopathic 
basis,^’ that is, those persons who continuously ingest barbital 
usually belong to the constitutional psychopathic inferior type. 
■Furthermore, the work and experience of Bachem," Eddy,® and 
Gillespie’’ seem to have ruled out the possibility of habit formation 
by barbital. Assuming for a moment, however, that the constant 
use of barbital would lead to habit formation, it does not necessarily 
follow that “Amytal ” will have an entirelj'’ parallel action. Evidence 
is accumulating that slight modification in the chemical structure 
results in differences of action. For example, an anesthetic dose 
of “Amytal” inhibits the action of the vagus, while an equivalent 
amount of pentobarbital does not.’’^*’ Barbital is excreted in urine 
but “Amytal” is probably destroyed in the body.® Phenobarbital 
appears to be the most efficacious in the control of epileptic attacks.® 
“Amytal” surpasses barbital in its anticonvulsant action.® Bar- 
bital is a much longer acting drug than “Amytal.”® The compound 
1: 3-dimethyl-butyl-ethyl barbituric acid produces convulsions in- 
stead of hypnosis.® No general conclusions, therefore, can be 
safely made without investigating the individual substances. 

Summary. In 10 dogs given orally approximately one-third of 
tlie minimal lethal dose 3 times a week for 2 to 4 months, and in 
6 monkeys injected intravenouslj’^ with an anesthetic dose 3 times 
a week for 6 months, no evidence of tolerance, withdrawal symp- 
toms, or decrease in toxicity was observed. Each dose was followed 
by the characteristic effects, such as hypnosis. These results arc 
interpreted as proof against the possibility of habit formation by 
the prolonged use of “Amytal.” 

At the end of experimentation, the treated animals appeared to 
be in good health. All the dogs and 4 of the G monkeys gaincd in 
body weight. Two additional dogs studied for 20 weeks with 
repeated administration of “Sodium Amytal” showed, after sacri- 
fice, no uniform pathologic lesions wliich could be attributed to 
the drug. 

Wo ■«\-ish to acknowledge our indebtedness to Messrs. Willi.am E. Fr>', Brorni 
Robbins, .and Herbert Click for their valuable a.«sistanco in the numerous observ.a- 
tion.s recorded here. 
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THE PERITONEAL CYTOLOGIC RESPONSE: AN EXPERIMENTAL 

STUDY. 

By Warren C. Corwin, M.D., 

TELLOW IN EXPERIMENTAL SURGERY, THE MATO FOUNDATION, ROCHESTER, .’UINN. 

As early as 1 S85, Mikulicz’® attempted to immunize the peritoneum 
by means of an Escherichia coli vaccine. He was, howe\'er, forced 
to give up the practice because of the severe reactions encountered. 
Issaeff and Ivanofl’,® who used non-specific substances, were more 
successful a decade later. Since that time much study has Iiecn 
devoted to this type of therapy. 

Many substances have been administered intraperitoneally to 
human beings. The two serums of Weinberg,® Avhich are prepared 
by immunizing horses with anaerobic organisms and the Escherichia 
coli, are still employed. Good results have been reported by 
Potter and Coller’’’ and bj’’ Steinberg and Goldblatt'®“-^ with the 
latter’s “ coli-bactrageu.” Rixford,’’*® Jacobs® and other investigators 
have used a bacteriophage. Johnson and his associates"-® and Young 
and Marks®® have used a concentrate of bo^'ine amniotic fluid. 
Dixon and Bargen® (1935), in a report of 1500 cases in which 
patients were subjected to operations which iin'olvc^ the colon, ^ 
said that there had been a 66% reduction in mortality from 
postoperative peritonitis since the inauguration of the use of a 
vaccine which is prepared from Escherichia coli and streptococci." 
Herrmann,'* in 1928, had administered a nearly identical A'accine to 
dogs and pro\'ed its efficiency in preventing peritonitis caused by 
fecal soiling. 

In the study of peritoneal immunization one is concerned with 
two distinct processes. The first is the true immune proce>s in 

^ Throughout this paper the term argon’s vaccine” denotes this antiiKTitonitis 
vaccine; not the lx*ttcr known “specific antibody^olution” u-ed in the trerUrnffit 
of chronic ulcerative colitis. 
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wliicli tile introduction of si vaccine into tlie peritoneal cavity pro- 
duces a generalized immunity in which the peritoneum shares. 
The second is the local protection to the peritoneum which is 
attributable to a local hyperleukocytosis and is afforded by the 
intraperitoneal introduction of any of a number of vaccines or other 
substances, I arn here concerned only with this latter process. 
Cytologic studies have been made on experimental animals, 
following intraperitoneal injection of many non-specific substances, 
such as peptone broth, « saline solutions, sterile water,!^" horse 
serum, egg albumen, solutions of dextrose,!^ and so forth. To 
the injection of such substances the peritoneum responds bj’^ the 
production of a cellular exudate, the characteristics of which are, 
in all instances, qualitatively nearly identical. In attempting to 
produce tliis “local protection” one should be careful to choose a 
: substance which, when injected, will act as a stimulant, not as an 
irritant. Hmvever, it is true that any stimulant, if used in sufficient 
concentration, will act as an irritant, and, vice versa, any irritant, if 
diluted enough, will have only the properties of a stimulant. An 
irritant should, of course, be avoided, as it will only create fertile 
ground for an infection. 

It has been my purpose merely to study the cellular response of 
the rabbit’s peritoneum following the injection of two substances. 
Bargen’s vaccine has been used because of the present interest in 
its clinical use; sodium ricinoleate has been used because of certain 
recent hopeful claims made because of its detoxifying and bacteri- 
cidal property. This study was stimulated by similar work on the 
rat by Seeley, Higgins and Mann.*^* 

The rabbit is a particularlj’^ suitable animal for peritoneal studies. 
Like other animals whose peritoneal fluid normally contains a small 
number of cells, it is susceptible to peritoneal irritation and peri- 
tonitis. The peritoneal fluid of the dog'^ and the horse,^^ as well 
as that of man,^®^ likewise contains a small number of cells and 
peritonitis is, of course, very common among these species. _ On 
the contrary, animals such as the rat, whose normal count is 50 times 
that of the rabbit, are practically immune to peritoneal infections. 


Method. The foUo'W’ing technique, which is the same as that emploj'ed 
by Montgoipery,'' has been used. The abdomen of the healthy adult 
animal (approximately 2 kg. in weight) is shaved and cleansed with alcoiiol. 
A small pipet which has been dravTi out to cajnllarj' dimensions at one end 
is pierced tlrrough the abdominal wall. _The peritoneal fluid mns up 
readily into the body of the pipet, which is then withdrawn. fluid 
is blown out onto a clean glass slide. The cells in the peritoneal fluid arc 
counted by using the ordinary pipet wliich is employed in counting tfie 
leukocytes of the blood. From the same sample, smears arc prepared for 
differential study and are stained with Wright's stain.* Control Taiuc.5 


* In a preliminao' group of animals which had received injections of Bargcn’a 
vaccine, the cells in the peritoneal fluid could not bo counted after the 3-hour intennil 
Iwcause of clotting in the diluent. The clotting is theoretically 
excess of serosomucin, which is' precipitated by acetic acid.' _ A I a solu i 
hydrochloric acid was subsequently found to bo an entirely sati-sfacfoiy diluent. 
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were set up by making 124 counts on 49 rabbits and by maldng 100 differ- 
ential counts on 42 rabbits. The means and probable errors were calcu- 
lated, and these values were used for comparison with the values obtained 
after the experimental injections. 

For all practical purposes there are but two types of cells in tlie rabbit’s 
peritoneal cavity, the monocyte and the neutrophil. Extensive studies of 
peritoneal cells have been made by Maximow,® Pappenheim,i® and Cun- 
ningham.i^ Much space has been devoted to the predominant cell, a large 
active phagocyie wMch has been variously called “monocyte,” “histocjde,” 
“macrophage,” .“clasmatocyte,” and so forth. Whatever its name, it 
now seems to be established that this cell arises from centers along the 
blood vessels of the omentum and to a large extent from the subperitoneal 
tissues in general. _ No attempt has been made to differentiate lymphocytes 
in this study, and if such really exist in the rabbit’s peritoneum they have 
been classed with the monocytes. 

Although neutrophils are almost accidental findings in the normal unstim- 
ulated peritoneal cavity (forming on the average about 0.5% of the total 
count), they are found in large quantities following intraperitoneal injec- 
tions. In the rabbit these cells are nearly all of the pseudoeosinophihc 
type, which have been described adequately by Scarborough’® and others. 
In all probability they come into the peritoneal space from the blood stream. 
True eosinopliils and basophils make up less than 0.1% of the total number 
of cells, and, when found, they have been classed with the neutrophils m 
this study. 

In order to deteimine the cytologic response following the intraperitoneal 
injection of Bargen’s vaccine and of sodium ricinoleate, three groups of 
animals were used. Group 1 consisted of 20 animals which received injec- 
tions of 5 cc. per kg. of body weight of a 1 to 160 solution of Bargen’s 
vaccine made up in sterile physiologic saline solution. Group 2 consisted 
of 10 animals which received 5 cc. per kg. of body weight of a 1 % solution 
of sodium ricinoleate (likewise in physiologic saline solution) ; and Group 3 
consisted of 10 animals which received a like amount of a 2% solution of 
sodium ricinoleate. Changes in the number of cells per cubic millimeter 
of peritoneal fluid and in percentage distribution of the different cells were 
recorded at intervals of 1, 3, 6, 12, 24, 48 and 72 hours and 1, 2 and 3 weeks. 
As •with the control series, the data were treated statistically and the mean 
and its probable error were computed for each interval (Tables 1 and 2 
and Kg. 1). 


Tabi.b 1.— Cells per Cobic Millimeter or Peritoneal Fluid. 


Time after 
injection. 

Bargon’s vaccine. 

1% solution of 
sodium 
ricinoleate. 

2% Bolution of 
sodium 
ricinoleate. 

1 hour 

813 109 

2,000=5= 185 

1.130 rfc 1G5 

3 hours . 

. 12,539 878 

13,720=5= 1,048 

o.ClOi^ 554 

6 ... 

. 47,775 2,895 

21,740=5= 2,105 

12,oS0=i-- 472 

12 “ ... 

. 100,800 =fcl0,141 

30,490=5= 3,391 

23,970=^=2105 

24 “ ... 

. 70,800 =fc 9,484 

40,050=5=13,281 

49,444=5=3017 

4S “ . . .• 

. 20,100 ± 1,885 

24,110=5= 4,492 

52,125=^-4403 

72 ... 

. 11,295 =i= 1,020 

20,450=4= 4,505 

33,325 s5=55SG 

1 week . 

3,182=5= 279 

8,977=5= i,20S 

8,512=1- 024 

2 weeks . 

1,347=5= 139 

3,033 =5= 202 

5.200=^ 821 

3 “ ... 

1,773=5= 158 

2,133 =5= 24S 

5,201 =i= 1221 

* Before injection, 

the number of cells per cubic millimeter was 1S3S=^C5. 


The cellular response to the intraperitoneal injection of all tlirce 
solutions was found to be nearly identical qualitatively, although 
the maximal counts with the three solutions occurred at different 
time intervals, namely 12, 24 and 4S hours, respectively. The delay 
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Table 2. — Pekcentage Disthibtjtion of Cells in Peritoneal Fluid.* 


After intraperitoneal injection of: 


1% solution of sodium 2% solution of sodium 
Bargen’s vaccine. ricinoleate. ricinoleate. 

Time after ^ / * — ^ — » / 

injected. Alono- Neutro- Mono- ' Neutro- Mono- Neutro- 

cytes. phils. cytes. phils. cytes. phils. 


1 hour . 

3 hours. 

6 “ . 

12 “ . 

24 “ . 

48 « . 

72 “ . 

1 -week 

2 weeks 

3 “ 

* Before 


. 60.45rfc4.00 39.55=4=4.00 21.35=fcl.34 78.65=fcl.34 15.90=fcl.26 84.10^1.26 

2.36=4=0.33 97. 64=fc0. 34 4.15=4=0.33 95. 85=t0. 31 5.45=4=0.69 94.55=4=0.69 
8.05=4=1.04 91.95=4=1.05 11. 80=^0, 85 88.20=4=0.85 5,20=4=0.79 94.80*0.79 
. 19.18*1.55 80.82=4=1.66 20.05=4=0.72 79.95=fc0.72 18.50 *2.22 81.50 *2.22 

. 30.44=4=2.52 69.56*2.52 41.00*3.92 59.00*3.92 29.83*2.21 70.17*2.17 

. 72.31*1.52 27.69*1.52 92.80*1.06 7.20*1.06 65.69*3.93 34.31*3.93 

. 94.22*1.12 5.75*1.12 95.05*1.91 4.95=4=1.91 93.62*1.30 6.38*1.29 

. 98.94*0.19 1.06*0.17 99.70*0.11 0.30*0.11 97.63*1,30 2.37*1.40 

99 58 *0 24 0.42 *0.24 98.55 *0.58 1.45 *0.58 99.00 *0.33 1.00 *0.33 

. 99.59*0.06 0.41*0.11 99.39*0.26 0.61*0.28 99.75*0.08 0.25*0.08 

injection, the percentage of the monocytes was 99.45 *0.07 and that of the neutro- 


phils was 0.55 *0.07. 


in^the return to normal levels following the use of sodium ricinoleate 
is undoubtedly attributable to the irritating qualities of this soap 
in the concentrations used. Indeed, injection of the 2 % solution was 
found to be so irritating, as eyidenced by shock 1 hour after injection 
in all of the 10 animals and by death of 2' animals from marked 
plastic peritonitis within 24 hours, that this strength solution has 
not been used since. 

The changes in differential counts in all 3 instances w'ere charac- 
terized by an immediate influx of neutrophils. The monocytes 
appeared much later and did not attain to the majority until the 

48th hour. ■ . - .i 

Since the maximal cell count per cubic millimeter following tlie 
injection of Bargen’s vaccine was approximately twice that which 
followed the use of sodium ricinoleate, one might be inclined to 
think that the former calls forth the better response. It must be 
remembered, however, that no true quantitative picture can be 
obtained from these data alone. Such a picture may be had only 
after determining the amount of peritoneal fluid. This was done 
by killing rabbits in groups of 5 at the designated hours following 
injection. By employing the technique of Seeley, Higgms and 
Mann, the abdomen was opened and the free fluid was mopped up 
with previously balanced filter papers (Table 3 and Fig. 2a). 


Table 3. — Weight of 


Peritoneal Fluid Expressed in Grams per Ivilogram 
OF Body. Weight.* 


Time after , 
injection. 

1 hour 
3 hours 
C “ 

12 ** 

24 “ 


4S " 
72 ‘‘ 

1 week 


* Before injection, 


the wciglit wns 


After intraperitoneal injection of; 


Bargen’s vaccine. 
2-598*0.35 
■ * 2.170*0.26 

* . 2.830*0.30 

. 1.380*0.19 

1 . 212 * 0.22 
3.158*0.53 
. 1.700*0.14 

. . 1.850*0.42 

1.244*0.14. 


1 % solution of sotliurn 
ricinoleate. 


5. 150 *0.35 
7.390*1.49 
4.240*0.02 
2.720*0.10 
4 430*0.58 
11870*0.00 



Cells per cubic millimeters 



O 1 5 6 a4 46 1 2. 3 

^ ' — .1.-^ m . I '• ■ » 1*^- 

Hours Weeks 

a 



Hours Weeks 

h 

Fiq. 1. — a, Changes in the number of peritoneal cells per cybic millirncter following 
the intrapcritoneal injection of Bargeii^s vaccine and solutions of sodium nVinoIcatc: 
h, changes in the percentage distribution of the peritoneal monocytes and neutrophils 
following the intrapcritoneal injection of Bargen’s vaccine and solutions of sodium 
ricinoleate. 
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Fluid, weights in grams per kg. body weight 



a 



b 


Fjg. 2.-0. ChonKCs in weight in 

‘fS Sfotedbt following tho intrapcritoncnl injcc- 
;Vof Irg'n" ly/solution of .odium nc.nolo.atc. 
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Knowing the number of cells per cubic millimeter and the fluid 
weights, the total number of cells in the peritoneal space per kilogram 
of body weight could then be calculated (Fig. 25).* 

It will now be seen that the c 3 i;ologic response to the intraperi- 
toneal injection of sodium ricinoleate is greater than is the response 
to the mjection of Bargen’s vaccine. The total number of neutro- 
phils and monocji;es at the stated intervals have likewise been 
computed (Fig. 3). It is demonstrated very nicely by this means 


Total monocytes and Neufrophils 
in peritoneal space per body wt. 



Hours 

Fig. 3. — Changes in the total number of monocytes and neutrophils in the peri- 
toneal space following the intraperitoneal injection of Barpen*s vaccine and 1 % solu- 
tions of sodium ricinoleate, 

that, if the monocyte is the truly important cell in the production 
of the local protection to the peritoneum, certain of the workers 
mentioned earlier in this paper are correct in making injections 1 
to 3 days prior to operation. There is still, however, considerable 
controversy' over the question of the proper time for making the 
injections. Some prefer to make them 6 to 12 liours before the 
operation and thus operate at a time when the iieutrophils are 
present in the greatest abundance. There is as yet no convincing 
evidence that the “loeal protection’’ is at a maximum when the 

* It is, of course, realized that the weight of 1 cc. of peritoneal fluid will var>* 
wdth the number of cells, and amount of fibrin content in the fluid. For the •^ake 
of convenience in calculating these values, I have taken 1 cc. being equivalent 
to 1 gm. 
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monocytes are most numerous. Future work will no doubt clear 
up the question of the relative importance of the two general tvnes 
of peritoneal cells. 

Comment. Recent developments in the prophylaxis of post- 
operative peritonitis by means of preoperative intraperitoneal 
injections of various substances^ vaccinal and otherwise, have con- 
vincingly reduced its mortality. This seems to have been accom- 
plished largely by the production of a local protection to the peri- 
toneum, which is attributable to a local hyperleukocytosis. In all 
probability any of a large number of substances, specific and non- 
specific, will be found to be equally effective. Good results with 
each* will depend on finding the optimal concentration and quantity 
of that substance which, when injected, will be maximally stimulat- 
ing without being irritating. More extensive investigation is now 
being undertaken in an attempt to discover that optimum- for 
Bargen’s vaccine and for sodium ricinoleate. 

Future advances in the prophjdaxis and treatment of peritonitis 
will undoubtedly be made through the investigation of specific 
serums and vaccines, and of certain substances which, like sodium 
ricinoleate, are known to be detoxifying and bactericidal. 

Summary. In the study of peritoneal immunization one is con- 
cerned with' a true immune process and a local protection to the 
peritoneum which is afforded by local hyperleukocytosis. The 
cellular response in the peritoneum of the rabbit has been studied 
at specified intervals ifollowing the intraperitoneal injection of 
Bargen’s vaccine and solutions of sodium ricinoleate. The data 
presented represent average cell counts per cubic millimeter, differ- 
ential counts and total cell counts. Attention is called to the fact 
that the cytologic responses to the two substances are qualitatively 
nearly identical. This qualitative similarity of response has been 
found following the injection of any of a large number of vaccines 
and other substances. 

I am indebted to the William S. Merrell Company for suppljdng the sodium 
ricinoleate (Soricin-.SurgicaI) used in this study. 
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EFFECT OF ENCEPHALOGRAPHY ON BLOOD SUGAR LEVEL OP 

CHILDREN. 

By Charles Bradley, M.D., 

medical director, EMMA PENDLETON BRADLEY HO-ME, 

EAST PROVIDENCE, B. I. 

With the Technical Assistance of Ruth V. Hess and Ruth M. Cary. 

(From the Emma Pendleton Bradley Home.) 

The fact that the central nervous system may influence carbo- 
hydrate metabolism has been repeatedly demonstrated since Claude 
Bernard first produced piqure diabetes in 1849. More specifically, 
it has been noted that such physical changes as cranial trauma® 
and conditions producing alterations of intracranial pressure'® may 
affect glucose tolerance and blood sugar levels. However, in spite 
of the wide diagnostic use of lumbar puncture and pneumo-enceph- 
alography, both directly producing changes in cerebrospinal fluid 
pressure, few reports of their effect on the blood sugar level have 
been published. Mader,'®“'*' in 1928, first reported that after enceph- 
alography the blood sugar becomes temporarily elevated, and 
Schdnfeld,'® in 1933, stated that there was a consistent brief rise in 
blood sugar level following diagnostic lumbar puncture in children. 
Boeters,® in 1935, reported observations similar to those of Mader 
though he does not refer to this earlier work. There ha^'e been as 
yet no reported observations of such changes in the English literature. 

This subject came to our attention while we were comparing 
fasting glucose levels in the spinal fluid and blood of children. In 
a few patients the blood specimen was by chance taken very shortly 
after encephalography had been performed. The blood sugar val ucs 
in these cases were found to be unusually high, although subsequent 
fasting blood sugar levels in the same children were within normal 
limits. Such observations led us to this study of the response of 
blood sugar level to encephalography'. 

Material. As the Emma Pendleton Bradley Home is devoted exclusively 
to the care of children with neurologic and behavior disorders. all .studies 
were upon patients of this type. Inasmuch as there_ were clinical indi- 
cations for encephalography^ in each patient included in this study, these 
children can scarcely be classified as “normal, healthy subjects.” However, 
in none of the patients discussed in this paper was the spinal fluid it.«:clf or 
its pressure relationships actually found to be pathologic. _ We have 
included no patients in whom there was any evidence of endocrine or other 
metabolic disorder. Examination was made upon 15 patients under fast ing 
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conditions (12 to 17 hours after the last pre^dous meal) usually about 
3 hours after awakening in the morning. 

IVEethods. In the first 10 patients (Table 1) venous blood was analyzed 
for glucose content by the method of Lewis and Benedict.i^ Tins procedure 
gives readings somewhat higher than methods subsequently used. As we 
were observing fluctuation of glucose level in individual patients and in no 
sense measuring absolute values, this discrepancy seems irrelevant. All 
venous blood samples were drawn into a clean dry syringe from the internal 
jugular vein or median basilic or cephalic veins of the forearm. The blood 
was immediately transferred to' a stoppered test tube containing a few 
crystals of potassium oxalate to prevent coagulation, and the tube then 
gently inverted a few times to insure mixture. No hnown clotted samples 
were analyzed. The precipitation of proteins was carried out within one- 
half hour and aU these anal5^ses were performed by one individual '(R. V. H.). 

In the last 5 patients (Table 1) who were studied somewhat more closely, 
capillary blood sugar values were determined by the colorimetric ferri- 
cyanide method of Folin.® In these children blood samples were taken 
before pre-operative medication and anesthesia, following medication and 
anesthesia but before encephalography, at 3-minute intervals during 
encephalography, and at and l-hour intervals following the procedure. 
The results of these analyses are graphically presented in Chart I. Except 
for the_ 3-minute samples during encephalography, these capillaiy blood 
determinations were carried out and checked in duplicate, and were per- 
formed by one individual (R. M. C.). 

Spinal fluid ^ucose content was determined in Patients 1 to 12 by the 
method of Lewis and Benedict'^ and in Patients 13 to 15 by the Folin-Wu 
technique.® 

Time relationships for all the shorter intervals were measured with a 
standard stopwatch. 

Effect of Encephalography Upon Blood and Spinal Fluid Sugar. 
Encephalography Procedure. We use the term "encephalography^' 
as commonly accepted to mean roentgenography of the skull fol- 
londng the Avithdrarval of cerebrospinal fluid and its replacement by 
air. This replacement is done by means of lumbar punctm-e with 
the patient in the sitting position. We employ the multiple syringe 
method advocated by Davidoff and Dyke^ and others. An attempt 
wms made to completely drain the spinal fluid and replace it with 
an equal or slightly greater amount of air. Following fluid replace- 
ment, roentgenograms of the skull were taken in various positions, 
necessitating some manipulation of the patient. The child was 
then put to bed in the prone position for the folloAving 24 hours. 

Some form of general anesthetic was used in, all cases. This wp 
usually avertin, given rectally i hour before operation, always in 
doses of 100 mg. per kg. body weight. This Avas_ occasionally 
preceded by morphine sulphate, gr. to o, and atropine sulphate, 
gr. hoth given hypodermically. When additional anesthesia 

was necessary, light etlier for 10 to 20 minutes by inhalation (Cases^S 
and 7) or 2'to 4 cc. of paraldehyde intravenously (Cases 12 and 15) 

was used. i i • 

Blood Sugar Response. Observations of the blood sugar Jevel m 
association with encephalography vrere made upon 15 patients 
from 8 months to 12 years of age between July, 1933, and December, 
1935 (Table 1). It wiU be observed that the blood sugar level fol- 
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lowing encephalography was either at an abnormally high level or 
showed a distinct increase over that noted before the procedure. 
Fasting specimens taken before encephalograpliy or at previous 
observation showed values over the normal range in all cases. 


TabIjB 1.— Response of Blood Glucose to ENCEPJXALOGRArHY. 






* 


d 

c., 

V 

_ 

Blood sugar, 
mg. %. 


Vi. 

Date. 

Sex. 

A^;e, 

yrs. 

Diagnosis. 

Anesthetic 

>• 

O 

£ 

c 

Ih 

S 

Air injected 

o'B 

•r tn 

u 

Ph 

Just before 
enceph.* 

o 

U W 

< 

Ri.sc. 

1 

7/1S/33 

Ivl 

7 

Convulsive 

Avert in 

72 

72 

126 


200 


2 

11/14/33 

F 

12 

Convulsive 

Phenobarbital 
Sodium amytal 

130 

130 

X02 


IS2 


3 

4/13/34 

F 


Convulsive 

Avertin 

Ether 

85 

85 

111 

1 

200 


4 

5/17/34 

iM 

31 

? posten- 
cephalitic 

Avertin 

125 

125 

66 


200 j 


5 

8/21/34 

M 

St 

Cerebral 

2 cc. paraldehyde 

65 

65 

.. 

• • 1 

222 


6 

10/ 4/34 

M 

12 

Convulsive 

1 oz. paraldehyde 

so 

SO 

102 

109 

222 * 

113 

7 

10/ 5/34 

F 

10 

Convulsive 

Avertin 

Ether 

80 

SO 

93 

103 

187 

I 

81 

8 

2/ 8/35 

F 

11 

Convxilsivc 

i 

Avertin 

^Morphine 

Atropine 

95 

1 

120 

116 

91 

232 ' 

i 

141 

9 

21 0/35 

F ! 

! 

10 

1 

Convulsive 1 

I 

Avertin 

Morphine 

Atropine 

j 92 

1 

115 

111 

no 

107 ! 

51 

10 

4/12/35 

M 1 

11 1 

Con\ml8ive | 

! Avertin 

Morphine 

Atropine 

70 i 

i 

85 

93 

81 

235 i 

151 

11 

8/20/35 

1 

M 

12 

Convulsive 

Avertin 

Morphine ! 

Atropine | 

110 ■ 

140 

1 SO 

j 

94 

[ 

130 

42 

12 

8/20/35 

M 

5 

Con\'uIsivc ' 

Avertin 

Morphine 1 

Atropine j 

Paraldehyde | 

1 70 

! 

90 

1 

S 90 

137 , 

i 

1 } 

177 

) 

1 

40 

13 

10/25/35 

U 

G 

Hcnuplcgia 

Convulsive 

Avertin j 

Morphine | 

Atropine i 

i GO 

t 

1 

1 70 

I 

118 

’ 113 

! 

102 ^ 

1 

{ 

70 

14 

12/10/35 

F 

10 

Con\nLilsivc 

Avertin ' 

Morphine , 

Atropine 

72 J 

90 

( 

no 

’ 112 ' 

105 

! 

53 

15 

12/12/35 

F 

7 

Con\mlsive 

Avertin i 

Morphine ' 

Atropine , 

Paraldehyde 

09 

98 j 

' i 

i ) 

100 

131 j 

209 

{ 

f 

75 


^ Specimens taken 30 to *15 minutes after complete anesthesia, 5 to 15 minutes before initial 
lumbar puncture. 

t All specimens taken 30 to CO minutes after initial lumbar puncture, 
t Months, 

Tlie blood samples showing hyperglycemia were taken shortly 
after completing roentgenography. This was usually 30 to (>0 
minutes after spinal fluid replacement had been started and 1.5 to 
20 minutes after it had been completed, the variation depending on 
the technical difflculties encountered. 

Patient 5, on whom no fasting blood sugar determination was 
made during his stay in the hospital, at no time showed clinical 
evidence of hyperglycemia or related conditions. 

From the data presented, it is evident tliat there exists no obvious 
relationship between the hyperglycemia produced in any case and 
the patient's sex, age, clinical diagnosis, the anesthetic employed. 
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the amount of spinal fluid withdrawn, air injected, or the previous 
fasting blood sugar level. The encephalograms were essentially 
negative with the exception of 3 (Patients 4, 5 and 10) who showed 
moderate non-localized “cortical atrophy,” and 2 (Patients 13, 15) 
showing unilateral cerebral atrophy. 

Encephalography Blood Sugar Curves. In 5 of these patients 
(Cases 11 to 15) blood sugar determinations were made at frequent 
intervals before, during and after encephalography. The resulting 
curves are shown in Chart I. It will be noted that anesthesia itself 



Chart I. — Blood sugar curve associated with encephalography in 5 children. 

Pre-anesthetic fasting blood sugar; B, point of administration of pre-operative 
drugs and anesthetic; C, cerebrospinal fluid replacement started, •, Patient 11; 
0, Patient 12; 'f. Patient 13; Q, Patient 14; Ar Pntient 15, Capillary blood sugar 
valuCvS are recorded. Duration of fluid replacement is indicated in each case by 
the very frequent (S-minute) samples taken during the procedure. This chart 
demonstrates the rapid rise and slow fall of blood sugar, which is in point of time 
associated with the air injection, rather than any anesthetic used. 


produced little change in sugar level bUt that hyperglycemia began 
to appear immediately during fluid replacement m'th a peak reached 
30 to GO minutes after starting the procedure. The type of fall in 
blood sugar level varied but was much slower than the rise. 

Spinal Fluid Sugar Diirmg Encephalography. In 5 children 
(Cases 8, 9, 11, 13,' 14) serial blood-free samples of spinal fluid as 
removed fractionally during encephalography were analyzed^ for 
glucose content. No progressive or otherwise significant alterations 
in the glucose level beyond the limits of error for the method v ere 
noted in any of these cases. There was no valid evidence of anj 
immediate reflection of the increased blood sugar in these individual. 

Comment. Our observations on children corroborate and ainpJily 
the reports of hlader'^^and Boeters- regarding elevation of blood sugar 

following enecpbalography, _ • , + 

Mechanism Producing Hyperglycemia. Altliongh consistcn e - 
vation of blood sugar after encephalography appears to be an cstao- 
lished fact, the mechanism producing this response is conjectural. 
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Tycliowski and Crowelk* suggest that temporar}’’ alterations in 
pressure of the cerebrospinal fluid about the brain may mechanically 
stimulate “centers” in the central nervous system, thus initiating 
physiologic changes producing hyperglycemia. Mader^^®-*’ felt that 
introduction of a foreign substance (air) to the cerebrospinal sj’stem 
served as a stimulant by irritation. Boetcrs,- who also noted 
changes in temperature, pulse rate and leukocyte couiit suggests 
that encephalography stimulates nuclei in the diencephalon, pro- 
ducing a general sympathetic discharge. Schonfeld,!*^ who con- 
stantly observed similar though less marked blood sugar findings 
in childj-en folloAving the withdrawal of spinal fluid at simple lumbar 
puncture, implies that mere withdrawal of the fluid provides such 
a stimulus. “ 

Measurement of Pressure Changes. Although we suspect that 
cerebrospinal fluid pressure changes about the brain may be one 
of the essential mechanisms initiating the blood sugar rises we 
observed, the pressure readings are not included upon our patients 
in this report. These were omitted because we feel that in using 
the method and clinical material at our disposal our pressure data 
are unreliable. As far as encephalography is concerned it is known 
that pressure relationships around the brain are not measured by 
the open manometer at the lumbar level when the patient is in the 
sitting position. Here we are recording to a large extent pressure 
exerted by the vertical column of fluid in the spinal canal. The 
recent work of von Storch'^" and others demonstrates that volume- 
for-volume replacement of fluid by air does not necessarily assure 
constant intracranial pressure. Possibly the use of a closed system 
of fluid replacement with special pressure controlling de^■iccs as 
employed by Piercy'® and by vonStorch’^^ may make possible pres- 
siU’e records which would be significant in studies such as the present. 

Effeet of Anesi/iciic. The effect of anesthesia upon our observa- 
tions during encephalography merits consideration. IMost of tlie 
anesthetics used upon our patients (Table 1) are known to exert 
some influence upon carbohydrate metabolism. Avertin'®'^ *'-*'’ and 
ether^'’’®'^'*'''have been especially studied, but in the doses we employed 
they do not affect the human blood sugar to the degree that we 
observed. Inasmuch as we employed several drugs affecting the 
blood glucose level in \arious ways, yet uniformly obtained hyper- 
glycemia in encephalography', we may assume that tlie effect of 
drugs upon the hyperglycemia was not very striking. Chart I 
graphically demonstrates that in o cases real hyperglycemia fol- 
lowed spinal fluid replacement rather than the administration of 
the anesthetic. Cases 12 and 15 who were given paraldehyrlc 
.showed a mild rise in the sugar level before cncephalograpiiy was 
actually .started. 

Efcci of Pocnigenography. Chart I also demonstrates that the 
blood sugar begins to rise during fluid replacement, before that 
l)ortion of encephalograjfliy involving the use of IlocJitgen ray^ is 
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carried out. Therefore, we iiave no reason to assume that exposure 
to Roentgen raj's plays a part in the phenomenon. Boeters^ studied 
the blood sugar before and after routine skull films were taken, and 
observed no significant changes. 

Conclusions. 1. Encephalography as .commonly carried out in 
children consistently results in hyperglycemia, with blood sugar 
levels often in the vicinity of 200 mg.%. 

2. The blood sugar rises rapidly during spinal fluid replacement, 
reaches its peak within an hour and falls over a period of several hours. 

3. Hyperglycemia following encephalography bears no obvious 
relationship to anesthetic used, the clinical condition or agp of the 
child studied, the amount of fluid withdrawn or air injected. 

4. The physiologic explanation of the mechanism producing this 
hyperglycemia is still in a theoretical stage, 

5. There is no evidence that encephalography hyperglycemia is 
reflected by an increase in cerebrospinal fluid glucose sufficiently 
promptly to be demonstrated in samples taken during the operation. 

6. Studies of the blood sugar level in association with encephalog- 
raphy should be carried out with the above conclusions in mind. 
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FAILURE OF CALCIUM THERAPY TO DIMTOTSH SUGAR 
EXCRETION IN RENAL GLYCOSURIA. 


By JlAuarcE Bruger, M.D., 

ASSISTANT PROFESSOR OF CLINTCAE MEDICINE; ASSISTANT ATTENDING PHYSICIAK, 


.AND 

S. Edward King, M.D., F.A.C.P., 

ASSISTANT PROFESSOR OF CETNICAT, MEDICINE; ASSOCIATE ATTENDING rilYSlCIAN, 

NEW YORK cm*. 

(From (ho Der>:irtincnt of Medicine, New York Post-Graduate Medicn! Fchool and 
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The impression is gained from medical literature that the renal 
pcrineabilitv for dextrose may he altered by the administration o 
calcium. Cammidge^ states that in renal glyc-ostiria the blood 
calcium is often diminished and when calcium and parat lyroi 
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extract arc given by mouth to such patients the excretion of dex- 
trose in the urine is decreased. Although it is generally conceded 
that renal glycosuria is a harmless anomaly, some cases have been 
diagnosed erroneously as diabetes mellitus and low carbohydrate 
diets prescribed, with the result that ketosis has occasionally super- 
vened. Some specific agent, such as calcium or parathormone, 
which would tend to decrease or abolish the excretion of dextrose, 
would prove to be a valuable therapeutic asset in the treatment of 
this condition, and particularly in cases of diabetes mellitus with 
low renal thresholds. 

The present report is based on studies made over a period of 
181 hours on the rate of dextrose excretion in the urine, before, 
during and after the simultaneous administration of calcium glucon- 
ate and paratliormone in a male child with renal glycosuria. The boy 
was 3 years old atjtlie'time’this^particular^study was carried out. 

Case Report. L. F., male, aged 3, was first admitted to the Pediatric 
Wards of tliis hospital on November 19, 1931, during an attack of acute 
bronchitis, tonsillitis and pharyngitis. Six months prior to admission, a 
diagnosis of diabetes mellitus was made elsewhere on the basis of glycosuria. 
The patient was born at term; normal labor; moderate asphyxia; birth 
weight 5| pounds; mental and physical development normal. The family 
historj’- was irrelevant. " 

Physical examination: weight, 32 pounds. Examination essentially 
negative except for tonsilhtis and pharyngitis. Mantoux test negative. 
Urine sugar varied from 0.5 to 5%. Urine acetone was 3+ for the first 
few days. A dextrose tolerance test was essentially nonnal (Table 1). 
Blood Wassermann negative. Plasma carbon dioxide was 35 volumes %; 
othenvise the blood chemistr}’' was normal. A blood count showed moderate 
secondary anemia. The urine sugar was identified as dextrose by the 
phenyUiydrazin test. Discharged December 1, 1931. Diagnosis: renal 
gtycosuria with considerable excretion of dextrose and development of an 
acidosis during an intercurrent infection while on a restricted carbohydrate 
intake. 

Second admission (Februaiy 25 to 27, 1932) for tonsillectomy and adc- 
noidectomy. Urine sugar, 3.4%. Urine acetone, negative. Third admis- 
sion (Ma}’' 12 to 21, 1932) for special study. Fourth admission (October 23 
to 27) for complaints of abdominal cramps, history of convulsions and 
temperature of 104° F. Urine sugar varied from 1 to 1.4%. Urine acetone 
negative. Roentgen raj"- of the skull showed the coronal suture to be a 
shade prominent; the sella turcica was vithin the average normal size 
and variations; no evidence of increased intracranial pressure or of erosions. 
Blood chemistry normal. Blood count improved. 

Fifth admission (October 17 to 20, 1934) with complaints of abdominal 
pain and temperature of 105° F. Historj' of a fainting spell. Urine .=ugar 
varied from 2 to 4%. Urine acetone negative to 1+. Roentgen ray of tire 
skull negative. Blood chemistrj' and blood count nonnal. 

Sixth admission (November 6 to 10, 1935) for special study. Urine 
sugar, 2.85%. Urine acetone, negative. Blood chemistry’ and blood count, 
normal. A dextrose tolerance test was essentially nonnal (Table 1). 

Special Study. Figure 1 shows the results obtained during the 
experimental period of observation. The excretion of dextrose in 
the urine, determined over a period of 72 hours with the ])aticnt 
on a uniform diet, varied from 0.4 to 2.2 gm. per hour. A de.xtro.se 
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Table 1, The Results op Two Dextrose Tolerance Tests Carried Out 
Foim Years Apart in the Case of Renal Glycosuria 
Cited in This Paper. 



Dextrose 

ingested,* 

Blood sugar (ing. %). 

Urine sugar (gm. %), 

Date. 

gm. 

Control. 1 Iir. 

2 hrs. 

Control, 

1 hr. 

2 hrs.' 

11/24/31 

25.4 

96 112 

lOS ' 

0.35 

0.25 

0.20 

11/ 7/35 

41.0 

SO 110 

90 

4.00 

4.80 

4. SO 

* 1.75 

gm. of dextrose per kg. of body weight. 





tolerance test revealed a normal curve with a low renal threshold 
for dextrose. Simultaneous serum calcium determinations revealed 
high figures, but probably within the normal range; however, a 
moderate reduction in serum calcium followed the dextrose ingestion 
(Fig. 1). The effect of increasing concentrations of serum calcium 



Fig. 1. — The effect of induced hypercalcemia on the dextrose excretion in the urine 
in a case of renal glycosuria. A^ 1.75 gm. of glucose per kg. by mouth. 1.75 gm. 
of glucose i>er kg. by mouth and 7,5 cc. of 10% calcium gluconate intramuscularly, 
C, 7,5 cc. of 10% calcium gluconate intramuscularly. D, 20 units of p.arathormonc 
intramuscularly. E, 15 units of parathormone intramuscularly. F, 10 units of 
parathormone intramuscularly. G, 20 units of parathormone intramuscularly in 
two dhdded doses 0 hours apart. 


upon the rate of sugar excretion in the urine was then studied. 
Calcium gluconate, employed for this purpose, appe<yed to be inef- 
fective in influencing the serum calcium appreciably. Conse- 
quently, parathormone was substituted. FolloNving 100 units of 
paratliormone intramuscularly over a period of 24 hours, the scrum 
calcium rose to 15.G mg. %. During tliis period there appeared to he 
a moderate increase in tlie rate of dextrose excretion in the urine. 
The parathormone was continued for another 24 hours, during 
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which period 60 units were administered intramuscularly. At this 
time the serum calcium had increased to 17.4 mg. % and vomiting 
ensued. This marked hypercalcemia appeared to exert little or no 
influence on the renal excretion of dextrose. 

The whole blood sugar was detei’mined by the method of Folin 
and Wu®; serum calcium by the Clark-Collip® modification of the 
Kramer-Tisdall method; urine sugar by Benedict’s^ procedure. 
The blood specimens were obtained by puncture of the external 
jugular vein. 

Discussion. Our present concepts concerning the functional path- 
ology of proteinuria and glycosuria would lead us to believe that 
the former alone may be considered as due to increased renal 
permeability; in these cases (functional or orthostatic albuminuria) 
calcium therapy has had some measure of success (Burden®). The 
effectiveness of this form of therapy in orthostatic albuminuria is 
probably due to tlie inhibitory effect exercised Id}’’ the calcium ion 
on the permeability of the cell membrane (Cantarov^). Renal 
glycosuria, however, does not represent increased filtration of dex- 
trose in the glomerular tuft, but rather diminished ability of the 
kidney tubules to resorb the filtered sugar completeljL The ration- 
ale for calcium therapy in this condition is not as clear as is its use 
in the functional albuminurias. 

Cammidge,® Labbe® and Hetenyi^ have reported that calcium 
therapj'', especiallj'’ a combination of calcium feeding and para- 
thormone injections or parathyroid extract by moutli, is effective 
in diminishing the rate of the dextrose excretion in renal gljTosuria. 
The present report, based on a single proven case though studied 
in some detail, fails to show such an effect. In fact, the marked 
hjqjercalcemia (17 mg. %) was not accompanied by any noteworthy 
changes in the rate of dextrose excretion. Wiener® Jjas had a 
similar negative result with tlie use of parathormone in a case of 
renal glycosuria. 

Conclusion. A case of renal glycosuria, observed for .5 years, 
showed no impairment in carbohydrate tolerance. Despite a fairly 
constant normal level of blood sugar, marked fluctuations in the 
rate of sugar excretion in the urine occurred. 

Contrary to some observations cited in tlie European literature, 
the administration of calcium gluconate and parathormone, result- 
ing in a marked elevation of serum calcium, exerted little or no 
effect on tlie rate of sugar excretion in the urine. 

Through the courtesy of Dr, Adolph G. Dc^^anctis, this c;isc was bludicti on the 
wards of the Pediatric Servicc. 
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Roentgen Interpretation. A Manual for Students and Practitioners.' 
By George W. Houies, M.D., Roentgenologist to the Massachusetts 
General Hospital and Clinical Professor of Roentgenology^, Har\^ard 
Medical School, and, Howard E. Ruggles, M.D., Roentgenologist to 
the University of California Hospital and Clinical Professor of Roent- 
genology, University of California Medical School. Pp. 356; 243 illus- 
trations. Fifth edition, thoroughly revised. Philadelphia: Lea & 
Febiger, 1936. Price, 85.00. 

This manual for students and, practitioners is an excellent, brief survey 
of the field of Roentgen ray diagnosis. It is designed to cover the essentials 
of the subject, which it does admirably well. This edition is beautifully 
illustrated, and the subject matter clearly described. The authors have 
added considerably to the chapters on Bone Pathology and the Chest. 
Some of the recent advances in gastro-enterology are also discussed. While 
the book ^vill find its greatest use in the hands of phy^sicians other than 
radiologists, it has its place in the radiologist’s library because of its illus- 
trations and bibliography. P. H. 


Disinfection and Sterilization. By Ernest C. McCulloch, M.A., 
D.V.M., Ph.D., Biological Research, Pennsylvania Salt Alanufacturing 
Company, etc. Pp. 525; 53 illustrations and 232 tables. Philadelphia: 
Lea & Febiger, 1936. Price, 85.50. 

The 19 chapters in this volume start with ^'The Development of Our 
Knowledge of Disinfection and Sterilization” and end udth '^The Selection 
of a Disinfectant.” The scope is indeed comprehensive. Not only are 
the natural agencies which control microbial populations discussed, but 
the germicidal properties of the body, the effect of radiant energy emana- 
tions, temperature and other phy’'sical agents, on bacterial growth are fully 
and clearly discussed. The usefulness of hea^^ metals, dy’^es, the phenols 
and halogens is reviewed. This volume vdll lie of use not only to bacteriolor 
gists in medicine and in industry^, but also to students, practitioners and 
public health workers. In fact, in the entire field of human endeavor where 
sterilization and disinfection are concerned, tliis book will fulfil the need. 
Each chapter ends vith an excellent bibliography. The facts are presented 
clearly and the discussion is presented in the form which makes it interest- 
ing, A wealth of material is covered in the 525 pages. The index is 
excellent. 


Treatwent in General Practice. The Management of Some Major 
Medical Disorders. I. Articles Republished from the British iVcdical 
Journal Pp, 250. New York: Paul B.Hoeber, Inc., 1936. Price, 83.50. 
Since December, 1934, the British Medical Journal has been publishing 
each week one of a series of articles on treatment, contributed at the editor s 
imitation by teachers of clinical medicine, subject and author being chosen 
from the vicwiioint of appropriateness. These are now being reprinted m a 
series of medium-sized volumes for greater accessibilityL The pr<^ent 
volume contains the first 35 articles, 14 dealing with certain diseases of the 
respiratory’' tract, 6 on acute infections and 15 on cardiovascular disea.^*' 
The topics selected cover a limited but important field of medial practice. 
The presentations are of a high order of excellence and eminently pmetirai. 
The general practitioner should find this a very jielpful book. it. i^* 
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Pathological Physiology and Clinical Description of the Anemias. 
By William Bosworth Castle, M.D., S.M, (Hon.), Associate Pro- 
fessor of Harvard University- Associate Director, Thorndike Memorial 
Laboratory and Junior Visiting Pliysician, Boston Cit 3 ^ Hospital, and 
George Richard Minot, M.D., S.D. (Hon.), F.R.C.P., Edi;n. (Hon.), 
Nobel Laureate in Medicine, 1934; Professor of Medicine, Harvard 
University; Director, Thorndike Memorial Laboratory and Visiting 
Physician, Boston City Hospital. Edited by Hjgnry A. Christian, 
A.M.,_M.D., LL.D., Sc.D. (Hon.), Hersey Professor of the Theory and 
Practice of Physic, Harvard University; Plysician-in-Chief, Peter Bent 
Brigham Hospital, Boston. Pp. 205. New York: Oxford University 
Press, 1936. Price, S3.00. 

This is not a textbook on hematology, nor is much space devoted to 
diagnostic methods and there are no iUustrations. _ This is not said in criti- 
cism of the work but to inform the readers of this review. However, the 
book does full justice to its title. In the past decade our knowledge con- 
cerning the anemias, as a result of the discovery b}’’ Minot and jMurphy of 
the curative effect of liver feeding in pernicious anemia, has seen the greatest 
advances in its history, advances to which the authors and their associates 
have continued to make numerous and valuable contributions. No one is 
therefore better qualified than the authors to state our present knowledge 
of the pathologic physiology, clinical manifestations and treatment of the 
anemias. Written first as a section in Oxford Loose-Leaf IMedicine, it now 
appears as this separate volume so that it may be more generall}’- available. 
The book is highi}'- recommended to all practitioners of medicine. R. K, 

Your Hay Fever. By Oren C. Durham, Chief Botanist, Abbott Labora- 
tories, North Chicago, III. With an Introduction by Morris Fishbein, 
M.D., and a Chapter on Treatment by Samuel M. Feinberg, M.D., 
F.A.C.P. Pp, 264; 17 illustrations and 7 tables. New York; The 
Bobbs-Merrill Company, 1936. Price, S2.00. 

The story of what has lieen accomplished in discovering the causes and 
prevention of hay fever, told for the lajunan in an accurate and entertaining 
manner by a man eminently qualified to tell the stor}’’. Since one American 
in every fifty has haj'^ fever, the book should have a wide appeal. R. K. 


Parenteral Therapy. A Readj’’ Reference hlanual of Extra-Oral Aledica- 
tion for Physicians, Dentists, Pharmacists, Chemists, Biologists, Nurses, 
Medical Students and Veterinarians. Bj' Walton Forest Dutton, 
M.D., Fomierlj’' Medical Director, Polj^clinic and Medico-Chinirgical 
Hospitals, Graduate School of Medicine, University of Penns^dvanm. 
etc., and George Burt L.vke, M.D., Formerty Special Lecturer in 
Hygiene, Purdue University, etc. Pp. 376; 90 illustrations. Springfield, 
111.: Charles C Thomas, 1936. Price, S7.50. 

While tliis book undoubted!}" contains information that is useful and 
practical, its authors have committed the error of spreading their work 
over so much territory that it has in many places become exceedingly thin. 
How many physicians would need to know the technique for an alcohol 
injection into the Gasserian ganglion? Yet the doctor cannot find details 
of hay fever treatment. The therapeutic index is so_ abbreriated (in order 
to be able to mention great numbers of proprietarie.-^) as at times to be 
dangerous: c.g., "Avricular fibriUation: Quinidinc .‘julidiato, intravenously 
to ameliorate or stop attack”— yet there is no mention of quinidine in the 
index or “pharmacologic notes” where drug actions, contraindications, etc., 
are considered. The book is not recommended. P. 3v. 
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An Index of THEAmENT.’ By various writers. Edited by Robert 
Hutchinson, M.D., LL.D., .F.R.C.P., Consulting Physician, London 
Hospital, and Hospital for Sick Children, Great Ormond Street. Pp. 
1020; 147 illustrations. Eleventh edition, revised. Baltimore: William 
Wood & Co., 1936. Price, S12.00. 

This is an excellent book. Here, alphabetically arranged, in a single 
volume is found material that one would have to dig out of a dozen books 
on medicine, surgery, and the specialties. It is the work of 91 contributors, 
selected because of their special experience. Nothing further need be said 
in praise of a book that has reached its eleventh edition in 29 years. 

R. K. 


Synopsis of Diseases of the Heart and Arteries. B}’' George R. 
Herrmann, M.D., Ph.D., Professor of Clinical Medicine, University of 
Texas, etc. Pp. 344; 88 illustrations and 3 color plates. St. Louis: 
The C. V. Mosby Company, 1936. Price, 84.00. 

In the words of the author this book ... is in no sense of the word a 
book for the speciaHst, but is intended primarily for the plodding student 
and the assiduous conscientious practitioner.’^ The first five chapters 
describe the clinical and laboratory methods conunonly employed in the 
study of heart disease. The sixth chapter elaborates upon a familiar classi- 
fication of diseases of the heart. In the remaining 200 pages are short 
chapters dealing with disorders of cardiac mechanism, the diagnosis and 
treatment of heart failure according to its various causes, .and a veiy'brjef 
discussion of diseases of arteries. The* author has rightly attempted to 
present his field in the light of pathologic physiology, in order that the 
plodding student’’ shall not be content with committing to memory the 
physical signs of heart disease. The introductory chaptes are excellent 
and meaty. However, the volume of material discussed does not allow for 
sufficient emphasis of the most important considerations. The presenta- 
tion of the various types of heart disease according to etiology could be 
shortened by 50 pages without loss of emphasis. To the intent reader the 
constant repetition is only tiresome. Therapy is described succinctly. 
Perhaps the uninitiated would benefit from a word of caution about some 
of the drugs recommended, e.gf., acetyl-beta-methyl choline.^ 'The organiza- 
tion of material, while suited for reference the practitioner, probably 
will not serve to orientate the medical student so well as other books more 
simply written. ______ W. J. 


Exophthali^iic Goiter and Its Medical Treatment. By Israel BnA^t, 
M.D., Medical Director, Bram Institute for the Treatment of Goiter 
and Other Diseases of the Ductless Glands, Upland, Pa., etc. Foreword 
by R. G. Hoskins, Ph.D., M.D., Director of Research, Memorial 
Foundation for Neuro-Endocrine Research, Harvard Medical School, 
Boston. Pp. 466; 79 iUustrations. Second edition, completely revi^d 
and enlarged. St. Louis; The C. V. Mosby Company, 1936. Pncc, 
S6.00, 


The first 250 pages of this book are devoted to etiology, symptomatolo^*' 
and diagnosis of exophthalmic goiter, and the latter portion to the author s 
methods of treatment and presentation of statistics concerning the results. 
Except in very special cases tlie author’s^ medical treatment is ad vocatea. 
This in brief consists of elimination of foci of infection, psychotherapy, rest 
of bodj* and mind, high caloric-low meat diet and the use of certain drugs. 
The author lists tliose he most common^ employs (and in order of impor- 
tance) as: 1, Quinin; 2, iodin; 3, cserin; 4 , adrenal ^rtical substance, o, 
the Iiarbituratcs; G, ovarian substance; 7, insulin. Tlio average duration 
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of active treatment was 8.4 months. There were no recurrences. There 
were but 12 deaths due directly or indirectly to exophthalmic goiter in a 
series of 39^ cases. No comdncing evidence is presented of the value of 
quinin, eserin, adrena,! cortex, ovarian substance or insulin. The author 
considers the determination of the basal metabolic rate and the Bram 
quinin test as the most useful diagnostic tests. There are numerous mis- 
leading or inaccurate statements such as “Ordinarily, the ingestion of 100 
gm. of sugar causes no increase in the normal person’s blood,” (p. 237); 
“By its (the adrenal cortex) synergistic influence upon the pancreatic func- 
tion it favors carbohydrate tolerance” (p. 333); “Diminished . . . calcium 
content is characteristic” (of the blood in exophthalmic goiter) (p. 116). 

F. D. 


Security Against Sickness. A Study of Health Insurance. By I. S. 

Falk, Pp. 423. Garden City, N.^Y.: Doubleda}’-, Doran & Co., 1936. 
Price, S4.00. 

The medical profession is well aware of a steadily growing restle.ssness in 
regard to the economic aspects of medical seridce, and both the profession 
and the public are conscious of some fundamental weakness in the functional 
and economic relation between medicine and society. Much has been 
written on this subject, but nothing has been published pre\’iously which 
embodies such a comprehensive and accurate study of the problem, bearing 
on the American situation, as the book under review. It presents a studj’ 
undertaken in search of a rational basis for constructive action on certain 
problems which arise out of illness and its social and economic sequelre. 
The author’s task has been to define these problems, and to seek out as 
objectively and vigorously as possible, the principles upon which con- 
structive action should rest. This task has been carried out so well, that the 
book should do much to clear the smokj’’ atmosphere in which so much 
confused discussion has taken place, and should create a new and well- 
defined point of departure for future exploration, a new map, it seems, which 
no one venturing into this controversial region of social reform can afford 
to ignore. 

The first part of the book discusses the need for group pa 5 nnent of sick- 
ness costs in the United States. The costs of illness as an important cause 
of social and economic insecurity are examined, and this examination reveals 
that the greatest need is not more money for the purchase of medical care, 
but better wa 3 '^s of budgeting the costs and of spending the money wisely 
and effectively. This can be done bj’’ the group pajunent of sickness costs, 
distributing them among groups of people and over periods of time. Health 
insurance is the rationm method of effecting this desirable distribution of 
the costs involved in sickness, which consist of the costs of medical rare and 
the loss of wages through sickness. The author emphasizes that it is not 
the practice of medicine that is under discussion, but the methods of paying 
for medical care. How medicine should be practiced, and how it should be 
paid for, must be kept as far as possible, distinct. 

The second part of the book consists of a study of European e.xperience 
with health insurance; careful analj'ses of the German, British, French and 
Danish plans are discussed. 

The third part is a discussion of the basis for an Mncrican_ progr.am, 
beginning witli certain conclusions to be drawm from foreign experience with 
health insurance. It is of interest that, outside of the United States, most 
progressive countries of the world have attempted to pro\idc through in- 
surance against the uncertain financial burdens of sickness. 

In re\'icwing the experience of Europe, certain broad tendencies are ob- 
servable, some of which are of special interest to the medical profession. 
Health insurance has mo^•ed steadilj' from voluntarj- to comjuilsr^r.’ svt- 
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terns, and no country has gone back from a compulsor}^ to a voluntar}^ 
system. The breadth of coverage, starting vdth the more poorly paid 
workers, has tended to include people at somewhat higher economic levels. 
The types of medical service have also tended to extend to include more than 
the services of the family physician. Health insurance has contributed to 
the improvement of public health and to the development of prevention, as 
well as to the cure of illness. It is evident that the medical profession 
should cooperate more fully in the formulation of plans than was done in 
Europe, where lay control of professional matters has been a deep-seated 
source of irritation to the medical profession. The profession should have a 
strong and authoritative voice in consulting the representatives of the 
people who must eventually determine the system of health insurance that 
may be put into operation. Health insurance has not developed into 

State Medicine in Europe, but has supported private practice and has 
acted as a bulwark against the control of medical practice by the state. 
Both the public^ and the profession in the various European countries 
studied, are con%anced of the value of health insurance and are interested in 
extending rather than limiting its scope. Much that has been written con- 
cerns controversies rather than principles. European experience indicates 
the desirability of separating insurance covering the costs of medical care, 
from that covering loss of earnings through sickness, and especially from the 
certification of ilfaess as a means of obtaining cash benefits to cover wage 
losses. 

The author re^fiews the experience in the United States mth workmen's 
compensation insurance, and concludes that health insurance should be builb 
not upon this existing form of compulsory insurance, but upon a foundation 
more adequately designed for the purpose. The arguments for voluntary 
or compulsory health insurance are reviewed and evaluated, and the author 
reaches the well grounded conclusion that the welfare of the public and of 
the^ profession requires that group pa 3 mient of sickness costs should be 
designed on a compulsory insurance basis. He then lay^s down what he con- 
siders the basic principles for an American program, which constitute the 
last and most important chapter in the book. These principles begin with 
certain axiomatic truths vnth which all intelligent people, both lay and 
professional, should find no difficulty in agreeing. These include the state- 
rnent that the profusion of good medical care ‘ 

tial to the nation ^s well-being, that the cost of ^ * '■ ' ■ ■ ■ 

among groups of people and over periods of time, that those who render 
medical care should be adequate^ remunerated and that the quality of 
medical care should not be sacrificed to economy of service. , . 

The question before any reader of the book is how many of the 19 pnnci- 
})les laid down are to be considered essential and desirable for strengthening 
the fimctional and economic relations between medicine and society. Tiiese 
principles are submitted for further studj’* and consideration after the needs 
of tliis country and the experience here and elsewhere have been examined, 
and it is the hope of the author that his studies will contribute to a furtner 
understanding of the economic problems which arise out of illness and oi 
measures which may be designed to deal witli them. There is no douot 
that a careful reading of the book will fulfill tliis hope. U. K. 


Aktive Entspannungsbehandlung. ’ Ein Neues Therapeutisches 1 rinzip 
mit Berucksichtgung der Sprache und Atmung. By Dn. 

Faust, Hannover. Pp. 112; 20 illustrations and 2 pbtes.^ 
Hippokrates-Yerlag, G.Iil.B.H., 1936. Price: Paper, Rm. o; Bound, 

Rm6.20. . • M t 

The author points out that under conditions of nervous 
both to physical and mental stress there is an increased tonus of all sKcieu 
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and probablj'' much iavoluntary muscle; uu increase of tonus that, if the 
cause be excessive, may continue for an increasing time after the exciting 
cause has ceased, and to increasingly higher levels. ^ This increased tonus 
is in no small degree responsible for the various fatigue phenomena from 
which such patients suffer. The author claims that by directing the atten- 
tion of the patient to the excessive tonus of his skeletal muscles and having 
tlie patient voluntarily relax these muscles frequently, there mil result 
not only a great saving of energy and a relaxation of nervous tension but a 
Teturn to normal In the overactive vegetative system as well. Particular 
attention is paid to the mechanisms of breathing and spealdiig. The 
material is well presented and the argument is convincing. R. K. 


Psychiatry for Practitioners, V olume 7 of The Oxford Medicine. By 
various authors. Edited by Henry A. Christian, A.M., HLD., LL.D., 
Sc.D. (Hon.), Hersey Professor of the Theoiy and Practice of Physics, 
Harvard University; Physician-in-Chief to the Peter Bent Brigham 
Hospital, Boston. Pp. 634, with 12 pages of Supplementary Index. 
New York: Oxford University Press, 1936. Price, SIO.OO. 

Disorders of the mind are among the commonest ills of man. They 
may arise from, or be conditioned by, all lands of bodily ailments. They 
may give rise to symptoms that will often mislead the physician into a 
diagnosis of somatic disease. It is obvious, therefore, that eveiy practi- 
tioner must be his o\vn psychiatrist in dealing vnth the great majority of 
the mental problems of his patients. (Parentheticall 3 ^, it might be said 
with almost equal justice that the psycliiatrist needs to be a good inter- 
nist.) This book is therefore a much needed and a ver}’* welcome one 
since it has been mitten by a group of eminent ps 3 "chiatrists express^ to 
meet the needs of the practitioner of medicine. There are chapters on the 
recognition and the management of the beginning of mental disease, the 
psychiatry of childhood, postencephalitic and posttraumatic beha\dor dis- 
orders, mental deficiency, the ps}’'chopathic personalities, the toxic reaction 
psj^choses, paranoia and paranoid conditions, the dementia prsecox group, 
the manic-depressive type and involutional melancholia, and the psycho- 
neuroses. The several sections are of a unifonnl}^ liigh standard of excel- 
lence; of particular interest to practitioners will be the chapters on the 
beginnings of mental disease and the psyehoneuroses. With the possible 
exception of the chapter on the psj’^chopatliic personalities, there has been 
avoided the error of bogging down the general medical reader in too much 
technical psychiatric canti Likewise the writers have taken a broad view^ 
point of their subjects, save for an overemphasis on ps 3 x•hoanaI 3 ^sis in the 
chapter on the psychiatr}^ of childhood. The hook is warmly recommended, 

R. K. 


Die ^^\TypIscHE^^ PNEUiiONiE, Eine klinisch-rontgenologische imd dif- 
fcrential-diagnostiche Studie, zugleich ein Beitriig zur Frage der Grippe’^ 
und des FruhinifiJtrats. (Special Vol. 6 der Sammlung Immunitat, 
Allergie und Infektionskrankheiten.) By Dr. med. Fr.vnk Kellner, 
Facharzt fiir Lungeukrankheiten, leitender Arzt des Tuberkulosefur- 
sorgestelle Kassel. Pp. 52; 10 illustrations. Miinchen: Otto Gmelin, 
1936. Prices: Paper, M. 2.70; Bound, M. 3.60. 

The author concludes that (1) ^^atypicaP' pneuraouia is not only a very 
variablebut also a relative^" frequent disease. The designation “atypical’^ 
therefore, misleading and ought to be discarded; (2) many cases of 
^‘grippe^' are actua% such ‘‘atj^DicaP’ pneumonias; (3) a not inconsiderable 
number of cases which have been interpreted as the early infiltrative lesions 
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of tuberculosis are reall 3 >^ such “atypical” pneumonia. These conclusions 
are fully justified on the basis of the author’s extensive personal observa- 
tions, in which close and frequent correlation between clinical and Roentgen 
ray findings was the important procedure, as well as on the basis of e\ddence 
from numerous sources in the literature. It might be added that many 
experienced clinicians^ have come to hold the same views. Nevertheless 
our textbooks on medicine have as yet taken almost no cogm*zance of these 
facts. The author’s is a valuable contribution. R. K. 


Tumoes of Boz^, (Including the Jaws and Joints.) By Chaeles F. 
Gfschickter, M.D., and Mubeat M. CopnnAJxn, M.D., Surgical Patho- 
logical Laboratory, Department of Surgeiy, Johns Hopkins Hospital 
and University, Baltimore. With Forewords by Dean Lewis, M.D., 
. Professor of Surgerj'', Johns Hopkins Hospital and University, and the 
Late Joseph Colt Bloodgoop, M.D., Former Clinical Professor of 
Surgery, Johns Hopkins Hospital and University, Baltimore. Pp. 832; 
625 illustrations. Revised edition. New York: The American Journal 
of Cancer, 1936; Price, 86.00. 

T^e need for a new edition of such a large book on such a specialized 
subject after the short span of 5 years is both a tribute to its original value 
and a confirmation of the wisdom of its publishers in distributing it at a 
relatively low price. Richly illustrated mth excellent roentgenograms and 
histologic sections (both superior to those of the first edition), it prorides 
much food for instruction and thought for students of this phase of neo- 
plasia. With emphasis on the relation of normal bone formation to tumor 
development, a classification is offered based on: (1) Tumors related to 
osteogenesis (whether, a, derived from precartila^nous connective tissue 
or, 6, related to growth subsequent to chondrification) ; and (2) tumors of 
non-osseous origin (such as Ewing’s endothelial myeloma, multiple mye- 
loma, fibrosarcoma, neurogenic sarcoma and metastatic carcinoma). ^ The 
25 cliapters in the main follow this sequence, with forewords on clinical 
interpretations (Dean Lewis) and rules for diagnostic and therapeutic 
procedures (Bloodgood).^ The simplicity that is^ expressed as an aim m 
the preface would be distinctly furthered if stricter use of s 3 mon 37 nous 
terms were observed in the chapter headings, classification (p. 2) and the 
text. For tliis revised edition, the section on non-osseous tumom has had 
to be revTitten and new chapters added on tumors of the cranial bones, 
jaws, and tendon sheaths, joints and bursas. The supplementar}’' chapters 
on bone diseases have also been enlarged (56 pages). It should be unncccs- 
sar}^ to add that this book is an exiremel}'' valuable addition to the stud 3 '’ 
of neoplasia, and a necessity for tliose dealing with bone tumors. 


Feigipity in Women. Its Characteristics and Treatment. By Dp* 
Epu.\ep Hitscilmann and Dh. Ep^ruNP Bergler,^ Director and ^ sist - 
ant Director, ^espectivel3^ of the Ps 3 ’'choanai)’'tic Clinic in 
Authorized translation b}” Polly Leeds Weil, of New York. 
Wa^^hington: Nenmus and IMental Disease Publishing Compan}*, • 
Price, 82.00. 

■ Tms monograph on Frigidity in Women by Hitsclimann and Berglor 
!ms been s^Tnpatiieticall.v translated bj' P . L. Weil. The authoro 
this \ridespread se.^ in%'ersion is of a curable nature and may be 
by a Freudian psychoanalysis. As a basis of study |>ey Po^raj 
characteristics of female se.vual life and its abemncies. They ha\e aenneu 
a concept of frigiditj-, discussed the sjTnptoms and labelled the tjpes w 
this inhibition. 
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Case records are introduced to bear out the contention that cures may 
be made through the methods of Freud. The enlightment tlirough sex 
education of the grovdng girl and young -woman the authors believe, 
do much to prevent this type of neurosis in marriage. P. ^Y. 


A Text-book of Physiology. For Medical Students and Physicians. By 
WiLLiAivi H. Ho-vvell, Ph.D., M.p., Sc.D., LL.D., Emeritus Professor 
of Physiolo^ in The Johns Hopkins University, Baltimore. Pp. 1150; 
308 illustrations. Thirteenth edition, thorougldy re-vised. Pliiladelphia: 
W. B. Saunders Company, 1936. Price, S7.00. 

As in pre-vious editions of this work, a fairly good balance is maintained 
in including approved new material and vdthholding that which has not 
been sufficiently evpuated by specialists; in tliis way the size of the book 
has been but little increased in recent years. Admitting that it is impos- 
sible to satisfy everjmne, the Re-viewer feels, however, that more of the 
newer work should have Teen admitted, especially the newer work that 
modifies the statements that were added to recent editions. The steadi- 
ness of the demand for this preinier American textbook on the subject is 
shown by the ability of the publishers to bring out a new edition biennially 
before the World War and triennially for the last seven editions. 

E. K. 


NEW BOOKS. 

A Textbook of Medicine. By Chahles Phillips Eaierson, M.D., Research 
Professor of Medicine, Indiana University; Formerl}’- .^sociate in Medi- 
cine and Medical Resident, Johns Hopkins Universtity and Hospital, 
etc. Pp. 1296. Philadelphia: J. B. Lippincott Company, 1936. 
Price, $8.00. 

Greek Medicine. Volume XVIII of Clio Medica. By T^ed B. Lund, jM.D., 
Boston, Mass. Pp. 161; 7 illustrations. New York: Paul B. Hoeber, 
Inc., 1936. Price, $2.00. 

The Practice of Medicine. By Jonathan Campbell Mbakins, IM.D., 
LL.D., Professor of Medicine and Director of the Department of Medi- 
cine, McGill University; Physician-in-Chief, Royal Victoria Hospital, 
Montreal, etc. Pp. 1343; 505 illustrations (35 in color). St. Louis: 
The C. V. Mosby Compan}’-, 1936. Price, $10.00. 

The Life and Convictions of William Sydney Thayer, Physician. By Edith 
Gittings Reid. Pp. 243; illustrated. New York: Oxford Universit}’ 
Press, 1936. Price, $2.50. 

Cosmetic Dermatology. With Dictionary of Ingredients; Discussion^ of 
Anatomic, Physiologic, and Pharmacologic Bases of Cosmetic Applica- 
tion; "Shelf-tested” Formulary; and Appendices on Odor and Color in 
Cosmetics. By Heml\n Goodjian, B.S., M.D. Pp. 591. New York: 
AIcGraw-Hill Book Company, Inc., 1936. (No price given.) 

Applied Dietetics. For Adults and Children in Health and Disease. Bj- 
Sanford Bltjji, A.B., M.S., M.D., Head of Department of Pediatrics, 
and Director of Research Laboratory, San Francisco Polyclinic and Post- 
Graduate School. Pp. 408. Philadelphia; F. A. Davis Company, 
1936. Price, $4.75. 

Applied Dietetics,. The Planning and Teaching of Nonn.al and Ther.apeutic 
Diets. By Frances Stern, Chief of Food Clinic, The Boston Dispens- 
ary; Assistant in Medicine, Tufts College Medical School, etc. Pp. 263: 
many tables and charts. Baltimore : The Williams & V ilkins Compani', 
1936. Price, $3.50. 
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Modern Treatment and Formxdary, By Edwaed A. Mullen, P.D., i\LD., 
F.A.C.S., Assistant Professor Pharmacology and Physiologj^, Philadel- 
phia College of Pharmacy and Science; Lieutenant Commander, Medical 
Corps, U. S. Naval Reserve. Foreword by Horatio C. Wood, Jr., 
’ Professor of Therapeutics in University of Pennsylvania, Graduate 
School of Medicine; Professor of Pharmacologj^ and Ph^’^siolog^L Phila- 
delphia College of Pharmacy and Science, Pp. 707. Philadelphia: 
F. A. Davis Company, 1936. Price, S5.00. 

Diseases of the Coronary Arteries and Cardiac Pain. Edited b3’’ Robert 
L. LE^^r, M.D., Professor of Clinical Medicine, College of Pl^sicians and 
Surgeons, Columbia University; -Associate Visiting Physician and Car- 
diologist, Presbjderian Hospital, New York City. Advisor3'' Editorial 
Committee: Alfred E. Cohn, James B. Herrick, Carl J. Wiggers; 
14 Contributors. Pp. 445; 97 illustrations. New York: The Macmil- 
lan Company, 1936. Price, S6.00. 

Skin Diseases in Children. By George M. MacKee, M.D., Professor of 
Clinical Dermatology^ and S3Tihilolog3^, New York PosUGraduate Medi- 
cal School, ColumTiia University, and Anthony C. CipaUaro, M.D., 
Associate in Derraatolog3^ and S3^hilology, New York Post-Graduate 
Medical School, Columbia University. Pp. 344; 153 illustrations. New 
York: Paul B. Hoeber, Inc., 1936. Price, S5.50. 

Atlas of' Human Anatomy, With Explanatory Text. By Jesse Feiring 
WilliajMS, M.D., Columbia University. Colored Illustrations by Franz 
Forhse, University of Berlin, Max Brodel and Leon Sclilossberg, Johns 
Hopkins University. Pp. 64. New York: Barnes and Noble, Inc., 

1935. Price, S2.00. 

The Physiology and Pharmacology of the Pituitary Body, B3r H. B. Van 
Dyke, Professor of Pharmacolog3^ Peiping Union Medical College, 
Peiping, China. Pp. 577; 55 illustrations. Chicago: The University 
of Chicago Press, 1936. Price, S4.50. 

International Clinics. Vol. IV. Forty-sixth Series^ 1936. Edited by 
Louis Hamxlan, M.D., Visiting Ph3"5ician, Johns Hopkins Hospital, 
Baltimore, Mar3dand, vdth 14 Collaborators. Pp. 351; raan3^ illustra- 
tions and 1 colored plate. Philadelphia: J. B. Lippincott Compan}', 

1936. 

A Health Education Workbook. For Teachers, Parents, Nurses and Social 
Workers. B3^ ICathleen Wilkinson Wootten, hI.A., Professor of 
Health; Head, Department of Health and Plwsical Education, Georgia 
State College for Women, Milledgeville, Ga. Pp. 273. New York: 
A. S. Barnes & Co., Inc., 1936. Price, SI .50 (Paper Binding). 

Cardiovascular Disease. A New Aspect of Cause and Treatment. B3" 
Joseph H. Schrui’, IM.D., Dubuque, Iowa. Pp. 20. Private^ pub- 
lished, 1936. Price, 12c. 

Bones. A Stud3’ of the Development and Structure of the Vertebrate 
Skeleton. By P. D. F. Murray, M.A., D.Sc. Pp. 203; 45 illustrations. 
Cambridge: At the University Press; New York: The IMacnnllan 
Compan3% 1936. Price, S2.o0. 

Lectures on Embolism and Other Surgical Subjects (The Abraham Fkxncr 
Lecture, Series No. 4). By Gunnar Nystrom, M.D., Profes.w of ^ur- 
gerv, Universitv of Uppsala, Sweden; Chief of the Surgical Clinic an 
Director of tiio University Hospital, Uiipsala. P]^. 213; 22 
Baltimore: Tlie Williams ik Wilkins Company, for \anderl)ilt Lnncr- 
sity, 1936. Price, ?3.00. 
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On the Incidence of Anwsthelic Coinplicalions and Their Relation to Basal 
Narcosis. By C. J. M. Dawkins, M.A., M.D., B. Chir., D.A., Anaisthe- 
tist to the Dental Department, Middlesex Hospital; Anaesthetist to 
Hampstead General Hospital and to Paddington Green Children’s Hos- 
pital, etc. Foreword by. Joseph Blomfield, P.B.E., M.D. Pp. 5G. 
London: John Murray for the Middlesex Hospital Press, 1936, (No 
price given.) 

“The prevailing use of basal narcosis has reached the point at which ansesthetists 
arc well advised to take deliberate stock of the present results of practice, and to 
try and discern what disadvantages, if any, they arc incurring to pay for the 
undoubted benefactions of preliminary sedation. Dr. Dawkins’ thesis is a most 
valuable instrument towards this end.” (From the Foreword.) 

Volkserziehung ivi Dritlen Reich. Manneszucht und Characterbildung. 
By Hans Suren, Major a. D. Pp. 155. Stuttgart: Franckli’sche 
Verlagshandlung. Price, Rra. 2.80. 

This book gives outlines for the education of Gorman youth through disease and 
character building. 

Elementary Pathology. An Introduction to the Process of Disease. By 
Keith S. Thompson, Pathologist, Selly Oak Hospital, Birmingham; 
Formerly Lecturer in the Department of Pathology, University of Bir- 
mingham and Pathologist, Queen’s Hospital, Birmingham. Pp. 74; 29 
illustrations and 3 colored plates. Price, 10/6. 

Medical Classics, Vol. 1, No. 1. (Ten Issues a Year). Compiled by Emer- 
son Crosby Kelly, M.D., of the Department of Surgery, Albany Medi- 
cal College. Pp. 78; illustrated. Baltimore: The Williams & Wilkins 
Company, 1936. Price, SIO.OO per volume. 


NEW EDITIONS. 

Allergic Diseases. Their Diagnosis and Treatment. By Ray M. Balye.\t, 
M.A., M.D., F.A.C.P., Associate Professor of Medicine and Lecturer 
on Diseases Due to Allergj'^, University of Oklahoma Medical School; 
Chief of the Allergj'- Clinic, University Hospital, etc. Assisted by Ralph 
Bowen, B.A., M.D., F.A.A.P., Chief of Pediatric Section, BaB^eat Hay 
Fever and Asthma Clinic, Oklahoma City. Pp. 516; 132 illustrations 
(8 in color). Fourth Edition, revised and enlarged. Philadelphia; 
F. A. Davis Company, 1936. Price, 86.00. 

The Principles of Bacteriology and Immunity. By W. W. C. Topley, 
M.A., M.D., M.Sc., F.R.C.P., F.R.S., Professor of BacteriologA' and 
Immunolog}’', Universit}’’ of London; Director of the Division of Bac- 
teriologj’' and Immunologj', London School of Hygiene and Tropical 
Medicine, and G. S. Wilson, M.D., F.R.C.P., D.P.H., Professor of Bac- 
teriology and Applied H5'giene, University of London, London School 
of Hygiene and Tropical Medicine. Pp. 1645; 276 illustrations and 
192 tables. Second Edition. Baltimore: William Wood & Co., 1936. 
Price, 812.00. 

Manual for the Medical Services of the Peiping Union Medical College Hos- 
pital. Edited by F. R. Dieuaide, Head of the Department. Pp. 204; 
3 plates. Fifth Edition, revised by the Staff of the Department of 
Medicine. Peiping; n.p., 1936. Price, 81.50. For sale by the Stores 
Division, Peiping Lhiion Medical College, Peiping, China. 

“This Manual, as its title indicates, is intended primarily for the use of the ftafl 
of the Medical Services of the Peiping Union Medical College Hospital, especially 
for the resident staff, and for students. It embodie.s the practice of this institution 
ill the examination and treatment of patients on the services administenvl by the 
Deiiartment of iNIcdicine.” (From the Editor’s Preface.) 
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THE HEMOERHAGIC TENDENCY OF OBSTRUCTIVE 
JAUNDICE, 

Although Petit^ published his discussions on biliarj^ obstruction 
1743 and Bobbs^ performed the first cholecystotomy in 1868, it was not 
until 1891 that the first good description of the lieinorrhagic tendency in 
obstructive jaundice was given, by Smith.^^ The cause of the hemor- 
rhage has never been understood even though many theories have been 
advanced in an attempt to explain it. Studies of the bleeding time and 
coagulation time of the blood in the jaundiced patient give no informa- 
tion as to whether bleeding will or will not occur after operation. Cer- 
tain of tile patients with ductal obstruction for variable periods exhibit 
no evidence of an increase in the clotting time of shed blood. Others 
have alterations of the clotting time so that shed blood does not coagu- 
late in the normal period of time, as estimated by one method or another. 
There appears to be some change from the normal in clot retraction. 
However, patients with a prolonged clotting time are not necessarily 
the ones who bleed after operation. In a study of the hemorrhagic 
tendency in patients with bile-duct olistruction Bancroft, Kugelmass 
and Stanley-Brown^ found that the coagulation and bleeding time were 
of very limited value in prognosticating postoperative hemorrhage. 

It is well known that fatal hemorrhage in obstructive jaundice is 
rare prior to operation. There is, moreover, no absolute parallelism 
between the duration of the jaundice and the tendency to liemorrhage. 
In general, it is believed that the greater the liver injury the greater is 
the tendency to postoperative hemorrhage. It is for this reason that 
bleeding occurs more frequently in patients with^ obstrticti\*e jaundice 
from malignant lesions, especially when the malignancy also involvo 
the liven 
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The degree of bile-pigment retention in the blood is not always a 
criterion of a hemorrhagic tendency, but hemorrhage is more frequently 
observed in the severely jaundiced patients. We have recently observed 
fatal hemorrhage in a patient with a long standing biliary fistula and 
such cases have been reported by Linton”'*' and Judd, Snell, and 
Hoerner^“. 

There can be little doubt but that in general, surgeons are agreed that 
the more severe the liver injury the greater tlie tendency to post- 
operative bleeding. That long-standing obstruction and infection can 
cause a variety of degenerative hepatic lesions cannot be doubted. It is 
also generally agreed that hemorrhage is rare in hemolytic or catarrhal 
jaundice. In each of these conditions liver injury is rjirely a prominent 
feature of the disease. 

Calcium Many years ago Mayo-Robson^” suggested that the ad- 
ministration of calcium salts would be beneficial in restoring a dis- 
turbed calcium balance in the jaundiced patient. It was apparently 
his opinion that the bilirubin which was present in the serum in ob- 
structive jaundice bound the calcium so that it was not available for the 
process of blood clotting. Because calcium is known to play a part in 
the coagulation of blood, its use became widespread even though, with 
one exception, no one has demonstrated a calcium deficiency in ob- 
structive jaundice in the clinical patient as a routine finding. 

Perhaps Mayo-Robson believed that the bile pigment which was 
eliminated in the ui’ine of the patient with obstructive jaundice carried 
with it calcium from the serum. It ma^^ be stated that there are not 
now available any studies on calcium excretion in the urine of jaundiced 
patients. 

Buchbinder and ICern'* have reported a progressive decrease in serum 
calcium in experimental jaundice. They used young puppies. They 
also reported 3 patients with jaundice who had low serum calcium values 
which returned to normal with a decrease of the jaundice. The data of 
these workers and of ICirk and King^^ and Carr and Foote® stand alone 
in this I'espect in the wealth of data which has now' been accumulated. 
King and Stew'^art" suggested that the calcium combined with the bile 
pigment to render it less toxic, and King, Bigelow' and Pearce-’’ sug- 
gested that when the calcium combined w'ith the billirubin, Jess calcium 
was available for the clotting process. 

Ravdin, Riegel and Morrison®®" found no appreciable reduction in the 
sei'um calcium of jaundiced patients and dogs. Snell, Greene and Rowji- 
tree^^ reported similar findings, as did Halvei'son, Mohier and Bergoim,’' 
Koechig,-“ and Walters and Bowlei-^®. 

Several papers have appeared which have attemptcfl to differentiate 
the r6les of ionizable and non-ionizable calcium in the clotting process. 
Vines'*® came to the conclusion that ionized calcium is not necessary in 
the clotting process. The addition of oxalate, citrate or fluorirlc to 
normal blood in amounts chemically equivalent to the total calcium of 
the blood does not inhibit coagulation. Vines believed that the above 
anticoagulants all inhibited clotting primarily, by combining with a 
calcium-containing complex; the amount of anticoagulant required to 
neutralize the action of the complex was in each case in excess of the 
chemical equivalent of the calcium attached to it. 
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Stewart and PercivaP^ studied the delay ia coagulation of ox blood 
after mixing it with varying amounts of anticoagulants, citrate oxalate, 
fluoride, and so forth. They decided that ionizable calcium had nothing 
to do with coagulation; if anything, it lengthened the coagulation time. 
They, however, did believe that a complex protein-calcium compound, 
the identity of which they did not determine, played a definite part in 
the clotting process. 

Gunther and Greenberg^^ have very thoroughly re\newed the relation- 
ship of the serum calcium to jaundice and have "concluded that there is 
no proof of a calcium deficiency in obstructive jaundice, nor any direct 
proof that the diffusible or non-diffusible calcium was in any manner 
deficient. Only in those instances where there existed a considerable 
change in the serum proteins was there any alteration in the serum 
calcium distribution from the normal. There can be no doubt but that a 
low serum protein is occasional!}^ observed in the jaundiced patient but 
there are no data which lead one to expect that these are the patients 
that may bleed after operation. In our experience, there has been no 
correlation between low serum protein, a normal or reduced serum 
calcium and the hemorrhagic tendenc}". 

The available information on the effect of h}’po- and h^’percalcemia 
on the coagulation time of man or dog shows no constant change from 
the normal. We have observed a normal coagulation time in a young 
girl with parathjToid tetany who had a serum calcium concentration of 
5.2 mg. %, as well as in a patient with hyperparatliyroidism who has 
serum calcium concentration of 15.4 mg. %. 

Our data do not agree wdth the results obtained by Gordon and 
Cantarow^^ and Cantarow, Dodek and Gordon’ who found that para- 
th}Toid extract given to normal and jaundiced patients caused a con- 
sistent reduction in the coagulation time. 

Since Whipple"*^ and Walters,**’ independently, suggested the use of 
calcium solutions in the pre-operative preparation of jaundiced patients, 
it has been customary to use a solution of calcium salts intravenously 
before operation, in the majority of clinics in this country. If calcium 
salts are of definite value in preventing hemorrhage in these patients tlie 
mechanism by which they may act is not as yet understood. In view of 
the evidence that a serious calcium deficiency never exists, their value 
is indeed doubtful. 

It is highly likely that many of those wlio use calcium are influenced 
by the old suggestion of Wright®^*^ thtft calcium salts were useful m 
controlling internal liemorrhage and the hemorrhage of the hernoplnhnc, 
conditions for which they are no longer used. Undoubtedly the observa- 
tion of Lee and Vincent*® that the addition of calcium chloride to the 
blood of jaundiced patients in viiro shortened the coagulation tunc in- 
fluenced many clinicians. Whatever may have been the factors wiucii 
led to the popularity of calcium therapy in the pre-operative preparation 
of the jaundiced patient, the fact remains that for a nurnlier 
tile face of evidence to the contrary, we were lulled to a sense o a ^e 
securit v. 

Fibrinogen. It is supposed l).v some investigators that in the 
of obstructive jaundice there might exist a deficiency of 
fibrinogen since obstruction of the common duct results m a 'an. 
degree of liver damage. 
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The important part which the liver plays in maintaining the blood 
fibrinogen level has been studied by Foster and Whipple/^ Howe,'* 
Mann and Bollman,*" McMaster and Drury,-® and others. Although 
there is agreement that the liver is the chief source of the blood fibrino- 
gen, it is generally agreed that the degree of liver damage necessary to 
produce a fall in the fibrinogen level is considerably greater than that 
met in simple obstructive jaundice. Various conditions often a.ssociated 
with obstructive jaundice, anemia, infection and tissue damage, are in 
themselves often associated with an increase in the blood fibrinogen. 
Colbeck'” reported low values for fibrinogen in cases of obstructive 
jaundice. 

Moss,®® on the other hand, in a very interesting study investigated 
the fibrinogen in experimental obstructive jaundice and concluded 
that there existed no deficiency of fibrinogen in this condition. We are 
in complete agreement with his findings®®''. 

Repeated studies of the blood fibrinogen in patients and dogs with 
obstructive jaundice have shown, as a rule, an increase rather than a 
decrease in the fibrinogen content. These studies have recentlj' been 
repeated and confirmed by Eagle'®. 

Sedimentation Rate. In 1930, Linton®^" reported that the sedi- 
mentation rate of the blood would offer information of prognostic 
importance; but the sedimentation rate may be profoundly altered 
by so man}’^ factors coincidentally associated with obstructive jaun- 
dice that it seemed hardly possible that this test would prove of 
value. Anemia, infection, tissue injury and dehydration are frequently 
present; and, although each of these may affect the sedimentation rate, 
it may play little or no part in preventing the blood from clotting 
norpially. The subsequent studies of Clute and VeaF and Carr and 
Foote® show that this method is not reliable in determining the 
presence of an hemorrhagic tendency. The method has been used ex- 
tensively and while changes in the sedimentation rate may be of some 
value they cannot be relied upon to indicate the presence of the hemor- 
rhagic tendency. To place such reliance on the data so obtained as to 
neglect adequate pre-operative preparation is to court disaster. 

Changes in Protein Metabolism. It would appear that the hemor- 
rhagic tendency of the patient or animal suffering from an obstruction 
of the common bile duct is not due to deficiency of any known substance 
in the blood which normally takes part in the clotting mechanism. It 
has, however, been suggested by Carr and Foote® that “taurine, 
cysteine and related products are the protein products which most 
probably back up in the blood and collect in sufficient concentration in 
the circulating plasma to cause changes in the clotting mechanism.” 
Thus, these authors believe that the hemorrhagic tcndcnc\’ in obstruc- 
tive jaundice is due to the addition of an inhibiting substance which 
affects the clotting process. 

The chemical evidence adduced by Carr and Foote® for the role of 
cysteine in the hemorrhagic tendency of obstructive jauiKliee is some- 
what difficult to evaluate. The suggestion concerning the coin'crsion of 
cysteine into dextrose is on quantitative grounds inadinissil)le. the 
amounts of dextrose which could po.ssibly be fierived from s>ich a source 
being negligible. Furthermore, while sulphates are the normal products 
of cysteine and cysteine metabolism we arc not aware of any evidence 
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that sulphites are end products. The statement that ''sodium plumhite 
will convert cysteine to disiilphids’’ is not in agreement with the facts 
known to us. 

The evidence presented for the isolation of bromphenylraercapturic 
acid lacks definite proof. Moreover, there does not appear to be sufiB-* 
cient quantitative distinction between the amount of this compound 
produced by jaundiced dogs and that produced by normal dogs under the 
same^ experimental conditions. It is to be regretted that the figures 
showing an increase in the ethereal sulphates in the later stage of the 
disease, as mentioned by the authors, were not given. 

It Jias been our experience that in patients with complete common 
duct obstruction hemorrhage prior to operation is of much rarer occur- 
rence than postoperative hemorrhage. Rather have we observed that 
hemorrhage occurred at a time when bile was flo^ving freely from the 
common duct and the liver had had a chance again to resume, at least 
partially, its normal function. 

It is a well-known fact that the administration of glucose profoundly 
affects the blood-guanidine concentrations observed after the liver 
necrosis caused by chloroform and carbon tetrachloride. 

Should the mercaptans prove to be an important factor in tlie hemor- 
rhage of obstructive jaundice, the rationale of glucose therapy is still 
further strengthened since Abderhalden and Wertheimeri found that 
animals receiving brombenzene excrete practically no bromplienyh 
mercapturic acid when on a liigh-carbohydrate diet. 

It is unfortunate that \dth so little factual eddence in fa\^or of tliis 
tlieory it should ha%^e been so readily accepted. Much of t)ie reasoning 
advanced by the authors was admittedly theoretical wlien applied to tlie 
data obtained from experiments. It is to be hoped that additional data 
will be published in order that we ma^’^ determine whether the data fit 
the tlieory. It would have been best had the theory been built around 
the evidence. 

Ivy or Venous Pressure Bleeding Time. Ivy, Shapiro and Melnick^^ 
point out the unreliability of judging ^'bleeding tendency in jaundice 
by a study of blood coagulation factors, sucli as changes in calcium, 
platelets, thrombin, fibrinogen, sedimentation rate, and by the use of the 
Kugelmass " clotting index.^' They have discusseci the determination of 
blood coagulation time as an index of the bleeding tendency and state 
that from a study of medical literature the conclusion is that the 
only condition in which a prolonged coagulation time is diagnostic 
is hemophilia/^ Nevertheless, tliey studied coagulation time in jaun- 
diced patients by four different metliods. All the cases studied except 
one had normal coagulation times. 

Ivy and liis associates'^ believe that the only determination of value 
in deciding wJiether the patient will bleed, is a determination of actum 
bleeding time. The metliod wliicli they liave used is ns follows: A culi 
of a sp}i3’’gmomanomctcr is applied around the arm, with a pressure o 
40 mm, of mercury, enough to cut off effectivekv the venous return. 
The ordinary Duke puncture is made in the skin of the forearm near tJie 
elbow over the pronator muscles and the time at wliich bleeding 
noted. The use of the cuffs, by increasing pressure in the capiHuncs 
and arterioles eliminates the factor of capillary tonus and give., a 
situation ‘‘comparable clinically when ether, shock, opcraU\c (raurn 
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etc., results in capillary paresis and bleeding.” Normal bleeding time 
averaged about 180 seconds. “When the method was tried on a num- 
ber of cases of jaundice, it was found that often, when the Duke’s 
bleeding time was normal, the venous pressure bleeding time was 
definitely prolonged.” These cases were frequently found to be ones 
which later bled either spontaneously or after operation. 

^ The Effect of Viosterol in Jaundice. McNealy, Shapiro and Mel- 
nick^® studied 810 unselected cases. These patients had common duct 
stones, cirrhosis of the liver 'with jaundice, toxic hepatitis, catarrhal 
jaundice, primary and metastatic carcinoma of the liver, or carcinoma 
of the bile ducts or head of the pancreas. Others had liver damage but 
no jaundice, cardiac decompensation, various types of blood dyscrasias, 
purpuras, anemias, or hemorrhage after tonsillectomy. The authors 
concluded that no single method of predicting the bleeding tendency is 
applicable to all types of hemorrhagic diatheses, but that in jaundice 
or any liver deficiency the only reliable criterion is a bleeding time of 
more than 240 seconds by the Ivy method. They believe that the 
mechanism of this is the fragility of the clot in hepatic insufficiency. 
The pressure of 40 mm. of Hg is sufficient to cause lack of fixation of the 
clot, or to detect a latent failure of small blood vessels to contract and 
retract normally. 

They found viosterol of value in reducing the bleeding time in: (1) 
operation for cholecystectomy or choledochotomy; (2) exploration for 
malignancy; (3) medical cases of gall-bladder disease or common duct 
stone; (4) catarrhal jaundice; (5) cirrhosis of the liver, if the disease 
is not too far advanced. 

They found viosterol of no value in: (1) medical cases of malignancy; 
(2) jaundice due to cardiac decompensation, pneumonia, toxic hepatitis, 
Bantl’s disease or portal thrombophlebitis; (3) blood d^^scrasias, such 
as pernicious anemia, leukemia, secondary anemia, hemophilia, purpura, 
scurvy, and endocarditis. 

The disturbances in vitamin utilization and storage in obstructive 
jaundice require further study. 

Glucose. The simultaneous use of glucose and calcium in the pre- 
operative preparation of the jaundiced patient has resulted in a marked 
decrease in, the incidence of postoperative hemorrhage. Since no 
deficiency exists in the serum calcium in the majority of patients Avith 
obsti'uctive jaundice it seems highly possible that the beneficial cll'ect 
of the pre-operative treatment may be ascribed to the use of glucose prior 
to operation. 

As early as 1894, Wright^"’' had observed a decrease in the coagulation 
time after the ingestion of a meal; 30 years later, Cannon and Gray® 
showed that adrenalin, which mobilized the blood sugar, caused a re- 
duction in the coagulation time. In 1929, Partos and Svec'® reported a 
direct relationship between the blood sugar concentration and the coagu- 
lation time; but until our earlier studies*®'’ were published no data 
existed on the effect of glucose alone on the coagulation time of the 
jaundiced patient. In the studies prior to our report (Schreiber'. 
Kchr^S Walters'*", Whipple*®, and IMayo®'), the use of glucose in tlie 
pre-operative preparation of jaundiced patients was invariably associated 
with the administration of calcium to prevent hemorrhage. 

Our earlier observations on the effect of glucose on the coagulation 
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time have been confii*med and extended and we have found no reason 
to alter our conclusions that glucose alone, given intravenously or by 
mouth, favorably affects the coagulation time in both the normal and 
jaundiced dog and in patients with obstructive jaundice when the liver 
damage is not too great. Following glucose therap}^ the abnormal clot 
retraction so often observed in jaundiced patients approaches the nor- 
mal in appearance. 

Later studies by Cowan and Wright^^ confirmed in the main our find- 
ings, These investigators, how^ever, believe that the effectiveness of the 
glucose is directly related to the rise in the serum calcium which they 
found to follow the glucose. injection. This is not a consistent finding 
nor does it always parallel the rise in blood sugar or the decrease in the 
coagulation time. Furthermore, since the injection of calcium intra- 
venously in larger amounts than that mobilized by an injection of glu- 
cose has little effect on the coagulation time, we are not at all sure that 
their statement that “ the effectiveness of the increased calcium called 
forth by the glucose injection in reducing the coagulation time would 
indicate that this freshly released calcium was in a more readily avail- 
able form for taking part in the clot formation than that already present 
in the blood, particularly in cases of jaundice.’^ The data given by 
Cowan and Wright are too few for generalizations, but they are inter- 
esting in that they confirm our observations on the effect of glucose on 
the coagulation time. It is not possible from the available data ade- 
quately to explain the action of glucose on the clotting process. 

The Use of Blood in Preventing and Controlling Hemorrhage, It is 
not known who first used transfusions in the postoperative bleeding of 
jaundiced patients. Since the history of the widespread use of blood 
covers less than two decades it is reasonably certain that this thera- 
peutic procedure is of relati'i^ely recent date. A survey of the literature 
discloses very few references to the use of blood in the pre-operative 
preparation of these patients. 

The beneficial effects of transfusion in the presence of a liemorrhagic 
tendency are well known. They must vary, depending upon the cause of 
the hemorrhagic diathesis. It was believed for a time that in the 
hemorrhage associated wdth operations on the jaundiced patient they 
were the result of the sodium citrate which was used as an anticoagu- 
lant. Indeed, for a time intramuscular injections of sodium citrate were 
used in the pre-operative preparation of the patient. It was then 
demonstrated that unmodified blood was just as, or even more, elfi- 

cacious. .If 

In 1930, and again in 1935, called attention to the value of 

blood in the pre-operative preparation and postoperative care 
jaundiced patient. It was stressed that the primary attention sliouia be 
directed against the hemorrhagic tendency before bleeding occurred. 
More recently, Judd, Snell and Hoerner-® have supported this 

Judd and his coworkers*^ have called attention to the poss'huit} o 
anoxemia being a factor in the condition which the jaundiced piiUcnt 
presents. Rich,^’ Rich and Resnick, Campbell,^ and Rosin 
pointed out the changes in the liver cells after subjection to oxygon 

^ Snelh’ has reported on the anoxic type of anoxemia which is in 

chronic liver disease of the advanced type. He believes that 1 ic < egr 



SURGERY 


2S5 


of oxygen unsaturation of the blood in general reflects the condition 
of the patient. Judd and his associates-® suggest tliat in tlie anoxic type 
of anoxemia, oxygen therapy be used, while if the anoxemia is of tlie 
anemic type transfusion also is indicated. 

The general specific effects of the transfusion of blood in these ca.ses 
are at times difficult to dissociate. Tliere may be a deficiency in the 
oxygenation of hemoglobin, in the oxygen carrier, or in tlie blood flow. 
The portal stasis which Rous and Larimore’® showed to exist in ob- 
structive jaundice will still further add to an oxygen lack in the liver 
lobules. Recently Goldschmidt, Ravdin and Lucke'^ have shown a 
marked reduction of the oxygen saturation of the portal and hepatic 
venous blood during anesthesia with volatile anesthetics without ductal 
obstruction. The reduction of available oxygen to the liver cells from a 
variety of causes undoubtedly still further damages the hepatic 
parenchyma. This is a new approach to an old problem Avhich has 
baffled investigators and clinicians for a long time. It was only 10 
years ago that it was said that the hepatic parench^mia needed little 
oxygen to survive and function.®^ The beneficial effects of a plentiful 
supply of oxygen against the necrotizing effects of certain anesthetics 
were also noted. 

The exact method bj^ which blood transfusion prevents hemorrhage 
in the j'aundiced patient and controls it is not as yet understood. It is 
possible that some substance necessary in the normal clotting process, 
at present not known, may be supplied. It is possible that anoxemia 
may be a direct or indirect factor. This maj^ be in its relation to the 
liver itself or in relation ‘to the general circulatory and systemic effects 
of anoxemia. The trail would seem to be narrowing. 

I. S. Ravdix, .AI.D. 

C. G. JoiixsTox, M.D. 
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THE EFFECT OF TRYPARSAMIDE ON THE OPTIC NERVE. 

Ever since the introduction of tr^qiarsamide in the therapy of trj'- 
panosomiasis and of central nervous system syphilis, attention has been 
called to the possibility of optic atrophy resulting from its use. Most 
observ^ers have noted visual disturbances in a certain number of patiente, 
usually during the course of the first 4 or 5 injections. Although in 
the majority of cases, the disturbances are transitory in character and 
are not accompanied by any actual objective loss of vision, a few 
patients develop a sudden or gradually progressive reduction in vision 
which is apt to be permanent. No definite agreement has been reached 
as to the exact nature and etiology of the lesion, especially since attempts 
to reproduce the lesion in e.\perimentai animals have been essentially 
unsuccessful. Three main questions have been raised: 1, docs try- 
parsaraide have a direct toxic action on the optic nerve; 2, is the optic 
atrophy essentially a result of the primary disease of the central nervous 
system and, if so, does the tryparsamide activate this disease in or cause 
its extension into the optic nerve, and 3, is the presence of opric atrophj 
a contraindication to tlie use of tr^-parsamide? This review is intended 
merely to present an unbiased summar^\' of the attempts which haVe been 
made to answer these questions. 
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Frequently there has been raised the question of whether atoxyl and 
tryparsamide are more toxic to the optic nerve than are other forms of 
arsenicals used in the treatment of syphilis. Mayer and Smitld- quote 
Dancy as saying that “all the ocular changes take place as frequently 
during the use of other arsenicals and the use of tryparsamide is not 
contraindicated in my opinion when we have fundus changes. And it is 
my opinion that changes in vision and fields are temporary. . . .” 

Clinical impressions on this point are varied. Attempts to demonstrate 
a direct toxic action of tryparsamide on the optic nerves of experimental 
animals have been rather unsuccessful. In 1919, Brown and Pearce- 
studied the toxic effect of tryparsamide in experimental animals. They 
did not report any pathologic changes in the eyes. Young and Loeven- 
hart, in the experimental administration of atoxyl, tryparsamide and 
other arsenicals of a similar composition, found ophthalmoscopically 
filling of the optic cups in rabbits, and histologically edema and conges- 
tion of the nerve heads and congestion of the retinal and choroidal ves- 
sels. They believe that arsenicals, such as atOxyl and tryparsamide, 
with an amino group, or a substituted amino group, in a para position 
to the arsenic, produce optic nerve lesions in the rabbit. Organic 
arsenicals witli the amino group, or substituted amino group, in the 
ortho or meta position to the arsenic, do not produce nerve lesions. 
They were of the opinion that the drugs which produced the lesions they 
described in animals would produce amblyopia in tlie human, but they 
did not believe that the amblyopia observed following the clinical ad- 
ministration of tryparsamide is identical with the experimental optic 
injury produced by using large doses of the drug. They stated that they 
knew of only one case without neurosypliilis or trypanosomiasis in 
which amblyopia followed the administration of tryparsamide. How- 
ever, Woods and Moore'® report 6 cases of visual disturbance following 
the administration of trj>parsamide to patients with syphilis but with- 
out involvement of the central nervous system. 

In 1934, Lazar^ studied the effect of tryparsamide on the eyes of rab- 
bits. Having in mind the statement of Collins and hlayou that the 
toxic effect of arsenates is to be found in the ganglion-cell layer of the 
retina, he examined histologically the retinas of rabbits after a series of 
weekly injections of tryparsamide. He found no pathologic changes. 
In 1 rabbit, killed 10 days after an injection of 1.5 gm. of tryparsamide, 
the retinas showejd no marked pathologic changes, but multiple sniall 
foci of perivascular hemorrhage were present in the chiasm and through- 
out the substance of the brain. The axis cylinders near such foci in the 
chiasm were swollen, distorted and broken up. An extensive hemor- 
rhage was found in the outer sheaths of the optic nerve. In another 
rabbit, edema was present in the retina around the optic disk and round 
cell infiltration and degeneration were noted in the ganglion-cell layer. 
The nervous system in this case showed changes characteristic of an 
endemic tjqie of encephalitis frequently found in laboratory animals. 
Lazar concluded that he could not say wth any degree of certainty that 
these changes were caused by the drug, Lazar also examined histo- 
logically the eyes of a man who had lost his vision suddenly following 
tryparsamide '2-1- years before. The optic nerves^ Avere atrophic and 
showed marked increase of intraneural connective tissue and of the sur- 
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rounding pia-arachnoid. The optic tracts were atrophic' and showed 
complete absence of myelin with a mild glial proliferation. Multiple 
organized foci of softening were present in the occipital cortex, appar- 
ently ,the residual of pre\dous hemorrhage. Lazar thought the optic 
atrophy to be syphilitic, though the areas of softening might have re- 
sulted from the toxic action of the tryparsamide. 

In 1935, van dmi 23randen and Applemans^® studied the toxic effect 
of tryparsamide in I’abbits with and without experimental trj^iano- 
somiasis.^ A single injection of Lyparsamide was never found to pro- 
duce optic atrophy. Eepeated weekly doses seemed to be more toxic 
to the optic nerves. Tryparsamide apparently produced vascular, 
changes in the retina. The changes were more frequent in animals with 
trj'panosomiasis than in healthy animals. In their opinion, trypar- 
samide probably lights up an affection of the optic nerves which are 
made more susceptible hy the trypanosome infection of the nervous 
system. 

Clinically, the disturbances of vision resulting from the administra- 
tion of tryparsamide to patients with tr^q^anosomiasis are strikingly 
similar to those seen in connection with tryparsamide therapy of 
neurosyphilis. Louise Pearce^® reported that of 77 patients with 
trypanosomiasis treated witli tryparsamide, 9 developed visual impair- 
ment. Six recovered completel}^; in 3 there was some permanent dam- 
age. In all except 2 of the 9 patients there was severe involvement of 
the nervous system. No visual disturbances occurred in the early 
stages of the disease, irrespective of the system of therapy. On the 
resumption of the administrfjtion of tryparsamide after a rest period, 
none of the cases with visual disturbances had a recurrence or increase of 
symptoms. Pearce concluded: ^^It seems not unlikely, therefore, that 
the individual pathologic condition of the optic structures in advanced 
cases is the principal predisposing factor in the occurrence of the unto- 
ward effect.’^ On the other hand, Barlovatz^ reported tliat, in a group 
of 1700 patients with trypanosomiasis treated with tr^q^arsamicle, there 
were 11 instances of blindness of rapid onset which remained essentially 
permanent. The loss of vision seemed to be due to the toxic action of 
the drug. Barlovatz mentioned that the preparation used was of con- 
siderable age and he questioned the possibility of a change in its com- 
position. 

The findings of van den Brandcn and Applemans agree essentially 
with those of Louise Pearce. The^' noted that visual disturbances 
occurred essentially only in patients with abnormal spinal fiiiids. Of 
70 patients with trypanosomiasis and more than 50 lymphocytes per 
c.inm. of spinal fluid, 21 showed visual disturbances, while of 4S 
patients vvlth less than 50 lymphocytes per c.mm. of spinal fluid, only 3 
shovv*ed visual disturbances, llie visual disturbances with tryparsamulc 
come on lesa abruptly than with atox^I, in their opinion, and are usualb 
controlled by stopping the drug. With atoxyl, the loss of vision almost 
always progresses to complete blindness. They State that edema of t ic 
optic disks has been observ^cd in untreated cases of tr3q3anosomiasi3, 
vvliicli fact lends support to the supposition that tryparsamide mav 
simply light up a latent affection of the optic nerv'cs. 

From these reports, it seems apparent that the cases of visual cl is- 
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turbance noted in the course of tryparsamide treatment of trypano- 
somiasis may be of two different types, a transitory or mildly progressive 
reduction of vision which may represent the activation of a preexisting 
lesion in the nerves, and a rather abrupt serious loss of vision without 
much tendency to recovery which may represent a direct toxic action 
on the nerves in a patient with an idiosyncrasy to the drug. It seems 
to me that these same two types of involvement are observed in the 
treatment of neurosyphilis with tryparsamide. Possibly, insufficient 
attention has been paid to the differentiation and appropriate handling 
of these two varieties of optic nerve involvement, although tliis differ- 
ence has been hinted at in the work of several authors. 

In their first report on the therapeutic use of tryparsamide in neuro- 
syphilis, Lorenz and his co-workers^®’” stated that, when tryparsamide is 
used in 5-gm. doses at weekly intervals, after 4 or 5 doses approximately 
40% of the patients complained of dimness of vision. This visual dis- 
tm’bance was transient in all but 2 of approximately 100 cases. The 
2 in which the loss of vision persisted were far-advanced paretics who 
had had abnormal e 3 'egrounds before treatment. No symptoms 
developed in patients to whom 3-gm. doses were given. The,v stated 
that trj'^parsamide possesses the potentiality of injuring the optic tracts 
and advised that it should not be used in cases shoAving degenerative 
changes in the retina. 

In the reports presented to the American Medical Association b^”- 
various neurologists and syphilologists after their first \'ear of clinical 
use of tryparsamide, the percentage of patidnts with permanent objec- 
tive loss of vision varied from the less than 1 % of Lorenz and his as.so- 
ciates to the 5.5 % of Moore and Robinson’® and the 13 % (2 of 15 cases) 
reported in the Canadian Medical Journal hy Crawford.® Lorenz and 
his associates noted visual disturbances in 13 of 1S5 cases of neuro- 
S 3 '’pliilis. In 12, however, the vision returned completel,v to normal when 
the drug Avas stopped. Ebaugh and Dickson® reported that 1 of .52 
cases developed optic atrophy following the first course of trr'parsamidc. 
Of the more than 100 patients treated b,y Solomon and ^’iets,’' 3 de- 
veloped apparentl.y permanent impairment of vision. Cad,v® tabulated 
the visual disturbances in the various type.s of neuros 3 'pIuIis. Thus he 
found that, in a group of paretics and taboparetics, 2(5% complained of 
visual disturbances and 7% had objective loss of vision. ^ In a group of 
tabetics, 23 % had subjective and 10% objective loss of vision. ^ Of cases 
with cerebrospinal s.vphilis, 20% had subjective and 9% objective visual 
disturbances. Of 15 patients with optic nerve disturbances 7 became 
worse under treatment. 

Of the more strictlj’ ophthalmologic reports, that of 55oods :iml 
jMoore’® Avas the first to appear. TIkw classified their cases into tlios-e 
Avith subjcctiA'e complaints, such as dazzling, without ophthaImr»seoj)ic 
or A’isual field changes, and those Avith objective findings, usuall.v changes 
in the A’isual fields and occasionallA’ reduction in central vision. TIica’ 
noted A'isual disturbances in 17.8% of 21 1 patients Avho had roeeJA-ed 
more than 3000 injections of tr.A’parsamide. In 10.(i% f)f the 2-1] pa- 
tients, objectiA’c findings Avere present. The changes in the A i'sual fields 
Averc. as a rule, confined to concentric contraction with no change in the 
pliA’sioIogic blind spot and no scotomas. The constriction of the A’isual 
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fields usually progressed gradually but was sometimes more acute. 
Two patients developed almost complete blindness within 1 to 4 days. 
The vision returned practically to normal %vithin 2 to 4 weeks. One 
patient went on to practically complete blindness with advanced 
primary atrophy of the optic nerves. Woods and Moore^® stated that, 
in 80 % of the cases, the visual disturbance developed by the time the 
patient had received 5 doses of the tryparsamide. Patients who bad 
not reacted unfavorably by that time rarely showed any difficulty after 
tether injections. They could establish no relationship between the 
size of the dose and the unfavorable reaction in the optic nerves. The 
majority of the reactions occurred in patients with neuros^^hilis, but 
6 were seen in patients wthout involvement of the central nervous 
system. Of 95 patients without evidence of a preexisting ocular lesion, 
20 (21%) developed visual disturbances, while of 15 patients with 
definite preexisting syphilitic lesions of the eyes, 12 of whom had optic 
nerve involvement, 4 (33 %) developed visual disturbances. However, 
Woods and Moore felt that ^'preexisting S3Tihilitic disease of the optic 
nerve or retina is not necessarily a contraindication to the use of try- 
parasamide.’^ They stated tether: “The fact that visual disturbances 
may arise in patients with normal eyes and that they may fail to de- 
velop in patients with outspoken syphilitic eye disease points to direct 
toxic action of the drug on the retina or optic nerve as a factor in their 
causation.^^ In support of their beh'ef in the toxic effect of tryparsamide 
on the optic nerves in spite of the absence of central scotomata. Woods 
and IMoore note that atoxyl and arsacetin can cause gradual visual 
failure and constriction of the visual fields vdth no scotomas and no 
special involvement of the papillomacular bundle. The fundi arc 
normal at first. Primary optic atrophy becomes visible later. They state 
that Birch-Hirschfeld, Igersheimer, and Sattler and Key have demon- 
strated that the chief action of these drugs is on the peripheral portion 
of the third optic neuron. 

In 1930, Casten^ reported a case of loss of vision which he considered 
to be due to the direct toxic action of tryparsamide on the optic nerve. 
A patient with neurosypliilis who had had preriously normal rision, 
fields and fundi developed blurring of vision following the second dose 
of tryparsamide. Within 5 days, ^^sion was reduced to light perception. 
Noting that Solomon had reported finding complete demyelinization 
of the optic nerves in a patient who became totally blind after treat- 
ment with tryparsamide, and that Fordyce and Myers had found that 
80% of 50 patients treated with tryparsamide showed arsenic in the 
spinal fluid, Casten employed "forced-"" drainage of the spinal fluid 
(140 ce. being removed at one time) in the hopes of removing the arsenic. 
After 4 such drainages, central vision had returned to 20/15 but there 
was some residual contraction of the peripheral fields of the palpebral 

fissure type. . 

Lazar did not think that Casten had presented definite proof ot 
arsenical poisoning in his case or that the removal of arsenic by spinal 
fluid drainage was a factor in the recovery of vision. He stxited that 
Cornwall, Bunker and Myers had demonstrated quantitatively that 
there was less arsenic in the spinal fluid after the use of tryparsaina c 
than after any other form of arsenical therapy. However, I-»azar note 
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that of 32 patients under tryparsamide therapy, 5 sliowcd permanent 
loss of vision. He said, “The definite loss of vision so soon after the 
injection of tryparsamide leaves no 'doubt in my mind of a definite 
toxic effect of the drug on the visual apparatus of certain patients. 
This may cause serious permanent damage to a previously normal 
visual apparatus. Optic atrophy or constricted fields are positi'i'e con- 
traindications.^' He suggested that certain patients might be especially 
sensitive to its toxic effects. Two of his patients with loss of vision gave 
positive reactions to intradermal tests with a 1 to 100,000 dilution of 
tryparsamide, while others with no visual disturbance ga^^e negative 
tests. 

Discussing Lazar’s paper, Davis mentioned Reese’s opinion that the 
changes in the eyes during the course of ti-eatment are not due to the 
direct toxic action of the drug but are essentially syphilitic though they 
may he accelerated by the liberation of spirochetal to.xins or by the 
changes in the tissues resulting tlierefrom. Davis stated, however, that 
he had observed several cases in which a striking, sudden reduction in 
visual acuity with marked constriction of the visual fields occun’ed 
and remained permanently, and “ that visual changes develop, mostly 
transient, but some of them permanent, after the use of tryparsamide 
cannot be denied.” 

Some of the ophthalmologic reporters on the results of tryparsamide 
therapy feel quite strongly that there is no evidence in support of a 
direct to.xic effect of tryparsamide on the optic nerve. Lillie®*', in 1924, 
was the first to emphasize this point of view. Of his 114 cases 13 had 
visual disturbances after treatment (11 %). In 9, the disturbances were 
subjective only. Definite decrease in vision and in perimetric fields 
occurred in only 4 (3.5%); 17 of these patients had had no previous 
antisyphilitic treatment. Visual changes were found before treatment in 
50%. Ninety-seven had had previous antisyphilitic treatment. Only 
20% of these showed perimetric field changes (prior to the use of tr.\’par- 
samide). Central scotomas were not found in any case. In Lillie’s 
opinion, ocular changes occurred as often with arsphenamine therapy 
as with tryparsamide. Of 9 cases with primary visual and perimetric 
field defects treated with arsphenamine, 4 became progressively worse, 
2 improved, and 3 showed no change. He concluded that the use of 
tryparsamide is not contraindicated by pathologic changes in the 
fundus and that tryparsamide was no more harmful to the eyes than 
any other form of arsenic. 

In 1925, Rotld® reported his observations on 22 patients treated with 
tryparsamide. In 5 there was no change in the fields, in 12 the fields 
increased in size, and in 5 there was a decrease in the fields (23 %). Of a 
group of untreated patients 72 (G2 %) showed a decrease in the fields 
in the same period of time. Roth stated that in some of the cases dc- 
liydration and elimination by sweats and salines seemed to control a 
commencingdimitation of the fields. 

In the same year, Neff*^ reported on the tryparsamide treatment of 
15 cases with syphilitic eye lesions. He found that only 4 showcfl de- 
crease in the visual fields, while in 3 the visual acuity improved and in 4 
the visual fields improved. One case of optic neuritis cleared up with 
residual enlargement of the blind spot. He stated, “The evidence of 



292 


PROGRESS OF JIEDICAL SCIENCE 


luetic changes of the optic tract do not, in our opinion, constitute an 
absolute contraindication to trj^arsamide. In some cases the thera- 
peutic response in the optic tract has been better than that noted under 
arsphenamine or neoarsphenamine/' 

The same view is held by some neurologists and syphilologists. In 
1926, Cady and Alvis^ reported on the treatment of 180 cases with 
tryparsamide. Of these patients 153 had normal eyes; 8 (5.2%) showed 
visual disturbances ^vhich Avere permanent in only"2 (1,3 %) ; 27 show^ed 
signs of optic nerve disease; 10 (37%) of which became worse, 4 im- 
proved, and 13 remained the same. Thus, 62 % of cases of optic atrophy 
were either arrested or improved by tryparsamide. They concluded that 
tryparsamide can be used by experienced persons with comparative 
safety on patients having normal optic tracts, that patients with optic 
involvement such as contracted fields or abnormal fundi are more liable 
to injury by treatment than normal patients but sho^v favorable response 
to treatment if properly controlled, and that the presence of objective 
findings is a contraindication for further tryparsamide for at least one 
month, wdien it may usually be resumed. 

In 1932, Lees^ reported on the treatment of 21 cases-of optic atropliy 
with tr^'parsamide. Treatment Avas started with iodides for 10 to 14 
days. This w^as follo^ved by intramuscular injections of bismuth for 
3 to 4 wrecks. Then tr;^’parsamide ^vas started in subtherapeutic doses 
of 0.5 gm. to 1 gm., gradually increasing to a dosage of 2 gra. to 3 gm. 
by the fourth or fifth injection if there had been no untow^ard effects. 
In 4 patients, the treatment could not be continued because of severe 
subjective symptoms; in 2 patients there w^as rapid deterioration of vision, 
apparently due to toxic action of the drug; in 3 patients the progress of 
the atrophy ^vas not affected; but in 12 patients tlie atrophy ivas 
apparently arrested for periods ranging from 6 months to 5^ years. 
This "svas considered an unusually high percentage of arrested atrophy 
under any form of therapy. 

After the treatment of 500 cases of neurosypliilis with tryparsamide, 
Lees is satisfied that the visual complications following its use are of 
minor importance in patients with normal sight and can be reduced 
practically to zero by proper interpretation of visual symptoms and by 
checking the fields and visual acuity at intervals during the course of 
treatment. He states that he had to stop treatment because of perma- 
nent damage to the eyes in only 5 cases (1%). Tr^^parsamide rarely, 
if ever, causes an^'^ damage to the optic nerve, in his opinion, if only 
therapeutic doses are administered and if appropriate measures are taken 
to prevent a Herxheimer reaction during the first few’ injections. He 
thinks that it is important not to continue its administration for a period 
of more than 8 to 10 wrecks without giving an interval of 1 month's 
rest. The amount administered during each course should not exceed 
24 gm. in an average adult male. 

In 1934, jMayer and Smith^- reported favorably on tlie trypansamidc 
treatment of 87 cases. No objective visual changes w'erc observed in 
34 cases of asvmptomatic neurosyphilis and in 4 cases of meningo- 
vascular syphilis. Of 20 cases of tabes and 14 cases of paresis, 1 in each 
group show’ed a temporary contraction of the visual fields with a sun>e- 
qiient return to normal. They treated also 15 cases of optic atroj)!!'. 



OPIITIIAUIOLOGY 


203 


Only 3 of these sliowed progression of the visual ehanges; 2 returnefl 
later to their original state and in only 1 did the vision show permanent 
pi'ogressive impairment. 

Also in 1934, Lillie'-'" confirmed his previous impre.ssion of the effect 
of tryparsamide on the optic nerves. He reported a group of eases sliow- 
ing a palpebral, slitlike contraction of the visual fields which he be- 
lieves is seen only in patients with syphilis of the central nervous sys- 
tem. Histologically, such cases show a perineuritis of the optic nerves 
with resulting diffuse degeneration most marked in the perij)hery and, 
slightly, around the blood-vessels in the substance of the nerve with 
secondary gliosis. Lillie states that this is the tj'pe of field defect 
characteristic of most cases of objective visual disturbance following the 
use of tryparsamide. Apparently, in his opinion, the tr.vparsamidc 
activates a latent ocular syphilis rather than e-xerts any direct toxic 
effect on the optic nerves. 

In summary'-, it is obvious that the incautious use of tryparsamide 
in the treatment of neurosyphilis may re.sult, in a certain percentage of 
cases, in serious damage to the optic nerves. Whether the optic nerve 
injury is due to a direct toxic action of the drug or to an excitation or 
exacerbation of a syphilitic lesion of the nerve seems relatively unim- 
portant from a practical standpoint. The manufacturers of Iryparsa- 
mide state that its use is contraindicated in cases which show ophthal- 
moscopic or visual field evidence of optic nerve disease. Apparently, 
this dictum is not universally accepted. In experienced hands, it may 
pei-haps be used safelj'^ even in certain cases of optic atrophy. But it 
should not be forgotten that visual disturbances may develop in cases 
with previously normal eyes. Careful ophthalmoscopic and perimetric 
field examinations should be made in all patients who complain of dis- 
turbances of vision during the course of treatment with tryparsamide. 
Prompt discontinuance of the drug on the appearance of the first signs 
of organic involvement of the optic nerve will in most cases prevent the 
development of progressive and permanent loss of vision. 

Hexry P. Wauencu, M.D. 
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Cystine Excretion in Cystinuria. James C. Andrews and Perry D. 
Melvin (Departments of Pii^^siological Chemistry and Urology, Uni- 
versity of Pennsylvania). In a case of cystinuria accompanied by calcu- 
lus formation in the right kidney, the urine, drained from that kidney 
after nephrolithotomy by means of a tube brought through the incision, 
was compared in composition with the urine voided through the urinary 
bladder from the other kidney. This comparison was continued dur- 
ing Ae whole postoperative period (about 11 days) during which the 
incision was kept open. This drainage from the operated kidney varied 
in volume from about 50 to 1000 cc. per day. Although it had the com- 
position of normal urine as regards all ordinary constituents it failed to 
show any evidence of cystine, either free or as a hydrolyzable complex, 
in spite of having been produced by that kidney wliich had formed the 
cystine stones. The urine from the other kidney, obtained through the 
urinary bladder, contained amounts of cystine usually found in the urine 
of such subjects (about 0.3 gm. per day). 

The percentage oxidation of the sulphur was as low in the drainage 
as in the urine, thus implying the presence of considerable amounts of 
a non-sulphate and non-cystine sulphur compound in the former. This 
compound is not precipitated by cuprous salts as are mercaptides. 
These findings suggest the possibility that the failure to find free 
cystine in the drainage results from a conversion of the c^^stine into some 
other substance in which the sulphur is neither in the -S-S- nor -SH 
form rather than from any functional difference between the kidneys 
as regards cystine excretion. 

After the incision had been closed, separate catheterization of the 
two ureters produced urine samples both of which contained comparable 
amounts of cystine. After 7 months, bilateral catheterization produced 
urine samples averaging a slightly higher cystine concentration in the 
urine from the operated kidney than from the other. 


Trepopnea. Charles C. Wolferth and Francis Clark Wood 
(Robinette Foundation, Medical Clinic, University of Pennsylvania). 
Certain patients with heart disease who can lie comfortably in one re- 
cumbent position cannot tolerate another because of dyspnea and pre- 
cordial discomfort. Cardiac enhargement and impairment of function 
of the heart are usually present in these individuals. The 
ferred and that which cannot be tolerated vary somewhat in diffcren^ 
patients. On account of a possible relationship to orthopnea, the n«inic 
“Trepopnea"’ is suggested for this phenomenon. Movement of tlic 
heart in the mediastinum as the patient moves, causing obstruction o 
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certain mediastinal vascular channels, may be responsible for the symp- 
toms of trepopnea. This mechanism may help to explain orthopnea 
and paroxysmal nocturnal dyspnea in heart disease. 


Effects of Baths at Different Temperatures on the Circulation. H. C. 
Bazett, J. C. Scott, M. E. Maxfield, and M. D. Blithe (Dcparl- 
mente of Physiology, University of Pennsylvania, and Hahnemann 
Medical College of Philadelplua). Human subjects under basal condi- 
tions (deprived also of water) entered a neutral bath at .35°. After a 
preliminary period of some hours, the bath temperature was either 
raised or lowered, and observations were continued for 1 to 3 hours. 
Bath and rectal temperatures, oxygen consumption, A-F oxygen differ- 
ences, blood pressui-es (optical method) and pulse-wave velocities 
(heart to subclavian, subclavian to femoral, subclavian to brachial, and 
femoral to dorsalis pedis) were measured. Cardiac outputs were calcu- 
lated and also the effective peripheral resistance as judged by the rela- 
tion of mean pressure to the cardiac output per square meter per minute. 

Moderate cold increased the blood pressure through an increase in the 
peripheral resistance with little change in cardiac output. Warmth 
caused initially a fall in blood pressure from a decrease in tiie peripheral 
resistance which overbalanced an increased cardiac output. However, 
in the later stages of exposure to heat the blood pressure levels again 
rose; this was due to an increased peripheral resistance, for cardiac 
outputs were then returning towards the basal level, and stroke volumes 
were much reduced. This change, presumably compensatoiy in nature, 
accompanied incipient circulatory failure from diminished venous re- 
turn. At the same time the large arteries constricted, as evidenced by 
increased pulse-waye velocities, so that they presumably could act as 
blood reservoirs. Owing to such constriction, and loss of distensi- 
bility, pulse pressure increased even Avhen the stroke volume was 
reduced. 

Resistance to dehydration proved to be much greater in the summer 
than in the winter, so that summer experiments were characterized by 
fall in the /1-F difference, fall in diastolic pressure, and a stroke volume 
which decreased only in the last stages of the experiment, while in 
winter experiments the A-F differences increased, diastolic pressure 
rose, and the decreases in stroke volume were not only extreme, but 
occurred throughout the experiment. 


Nutritional Edema: Its Effect on the Gastric Emptying Time Before 
and After Gastric Operations. P. IM. Meckav, R. P. BAnnEx, and 
I. S. Ravdin (Harrison Department of Surgical itesearch, .School of 
Medicine, University of Pennsylvania, and the Department of Roent- 
genology Hospital of the University of Pennsylvania). Patients 
having peptic ulcer or gastric malignancy frequently suffer from nutri- 
tional deficits for some time jirior to the time at which they come for 
operation. When the dehydration which they so frequently exhibit is 
overcome such jiatients have a hypoproteineinia. with or without edema. 
On a number of occasions we have had evidence that a reduction of the 
idasmu proteins may cause such changes in tlic gastro-intestinal tract 
after gastric operations as to mimic in every way a icclmical defect of the 
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anastomosis. We have studied the effect of a hypoproteinemia in dogs 
on the gastric emptying time before and after various gastric short- 
circuiting operations. The hypoproteinemia was induced by diet and 
plasmapheresis.^ As the total serum proteins were reduced the gastric 
emptying time increased. This was true for the intact gastro-intestinal 
tract and after various gastric operations. The delay in gastric emptying 
is, we believe, due to edema of the gastric wall. The stomach wall be- 
comes edematous in the presence of marked hypoproteinemia. Gastric 
peristalsis is Aosible fluoroscopically after a barium meal but only small 
amounts of barium leave the stomach. The dogs with low total serum 
proteins which have been operated on showed a Very marked delaj^ in 
wound healing and considerable tendency to evisceration. With a re- 
turn of the serum proteins to normal, gastric emptying time is reduced 
and wound healing progresses more normally. 
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Sciences exclusively. 
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double spaced with liberal margins. The author's chief position and, when possible, 
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and at the end of the articles, arranged alphabetically according to the name of the 
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Two hundred and fifty reprints, ivath covers, are furnished gratis; additional 
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THE PASSAGE OF FLUID THROUGH THE CAPILLARY WALL.* 

By Eugene M. Landis, M.D., Pii.D., 

ASSISTANT PROFESSOR OF MEDICINE, UNIVERSITY OF PENNSYLVANIA, 
PHILADELPHIA, PA. 

In 1628, William Harvey, by describing the circulation of the 
blood, initiated a series of investigations which, beginning with 
the heart and larger vessels, have gradually penetrated further and 
further into the mysteries of the capillary network. Harvey’s 
observations, though necessarily limited to the grossly visible por- 
tions of the circulatory system, led him to conclude that blood 
must pass from the peripheral arteries to the minute veins presum- 
ably through “porosities of the tissues.” Approximately 50 years 
elapsed before the capillaries themselves were observed under the 
microscope by Malpighi and Leeuwenhoek. It seems as though 
investigation of the capillary circulation has never been able quite 
to overcome this initial handicap of half a century. 

The occurrence of edema, an outstanding clinical problem c\'en 
before the time of Galen, stimulated earlier physiologists and physi- 
cians to speculate concerning the mechanism which controls the 
migration of fluid through the capillary wall as well as its trans- 
portation and distribution throughout the body. In the normal 
individual the volume of tissue fluid suffers only transitory and 
relatively small changes, despite wide variations in water intake, 
exercise and posture. In patients with some tendency toward 
edema formation, on the contrary, the copious ingestion of water, 
or mere dciDcndency of an extremity, may add to the normally 
meager amount of tissue fluid until clinical edema a])pears. These 
patients sufi'er apparently from a more or less serious breakdown of 
the normal mechanism of fluid transport. 

* A loot lire dclivorcd before the Harvey Society, Xcw York, Xoveinlver D.L HKJO. 

VOL. 103, NO. 3, — MARCH, 1037 
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^ The first reasonably complete hypothesis explaining how'equilib- 
rium between blood and tissue fluid might be maintained under 
diverse conditions was advanced^ hy Starlingr^ in 1896, and was 
later expanded to explain tentatively the pathogenesis of edema. 
Starling called attention to the fact that crystalloidal substances, 
such as salts, urea, creatinine and glucose, pass easily through the 
capillar^^ wall and are present in approximately equal concentrations 
in blood plasma and tissue fluid. Such substances cannot exert a 
permanent osmotic pressure across the capillary wall and should 
not, therefore, affect the distribution, of fluid except very 'tempo- 
rarily. The plasma proteins, however, by reason of their greater 
molecular dimensions, are retained more or less eflSciently by the 
capillary wall and can develop an osmotic pressure, amounting in 
man to approximately 26 mm. of mercury or 36 cm. of water. This 
colloid osmotic pressure of the blood tends to absorb fluid from 
the tissue spaces, while capillary pressure, on the contrarj^, tends 
to filter fluid from the blood stream into the tissue spaces. Thus 
the relative constancy of blood volume and tissue fluid volume 
should depend primarily upon the balance between these two forces. 
This ingenious concept, though theoretically sound, was for many 
years subject to criticism owing chieflj'^ to the difl 5 cult 3 ^ of measuring 
capillar^^ blood pressure. 

In 1917, Epstein^ emphasized the role of h^^poproteinemia in the 
development of nephrotic edema. According to Starling’s view, 
this tjqie of edema could be explained logicallj’^ b}^ the low colloid 
osmotic pressure which, in association with a normal capillary blood 
pressure, would favor filtration of fluid and, at the same time, 
hinder absorption from the tissue spaces. 

War edema, associated with protein starvation, was also found 
during this same period to be accompanied b^^’ h^qioproteineinia, 
the edema disappearing when the plasma protein percentage rose to 
normal. Further clinical study by Krogh,^ Schade,*® Govaerts,® 
Me^’^eF" and others verified the importance of hypoproteinemia in 
some t^Tpes of edema, but showed also that in other t^qies the plasma 
protein percentage was usually within normal limits. The general 
problem of normal fluid balance and the clinical problem of edema 
then seemed too complex to be explained even partial^' hy simple 
pl^vsical principles. 

- Until about 1917 the capillaries were generally thought to be 
inert, thin-walled tubes which convej'ed blood through tJie tissues 
in wliatever quantit}'' the arteries and arterioles might supplj- 
The extensive studies of Krogh^ and Lewis'^ showed, however, that 
the capillar^’ vessels are independentl.v contractile and tliat they 
are capable of responding individualh" in a ver.v delicate manner 
to tlie circulatorv needs of tl)e iininediatel,v adjacent tissues. n 
even so, the blood is still separated from the tissues it 
single layer of endothelial cells forming the capillary wail* 
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ously interchange of substances between blood and tissues must 
depend fundamentally upon the properties of this membrane in 
association with the physical forces controlling the flow of ))lood 
past the membrane. 

Important factors controlling the movement of fluids through a 
membrane are: (1) The total area of filtering surface available; 
(2) the properties, particularly the permeability, of the membrane 
itself, and (.3) the pressures exerted on the fluids inside and outside 
the membrane. 

The collective area of capillary wall available for fluid interchange 
is relatively enormous. Krogh^* estimated that the total surface 
of capillary wall in the body of an average-sized man must exceed 
6300 square meters or 68,000 square feet. In other words, the col- 
lective area of vascular endothelium in the adult human body can 
be visualized as a microscopically thin membrane 3 feet wide and 
over 4 miles long. Obviously, very rapid interchanges are favored 
by areas of this magnitude. 

In the second place, rapid interchange of water is aided by the 
inherent properties of the capillary endothelium which is far more 
permeable than other cellular membranes so far studied quanti- 
tatively. Under eomparable conditions, water passes through the 
frog’s capillary wall approximately 3000 times more rapidly than 
through the surface membrane of a typical cell and over 100 times 
more rapidly than through the membrane of the erythroeyte."’ 

The significance of this extensive filtering area combined with 
great permeability can be expressed by a calculation which is 
admittedly approximate but illustrates the general magnitude of 
possible effects. Assuming that the capillary wall of man is as 
permeable as the frog’s capillary wall, the total i)lasma volume of 
a man could be filtered through his calculated 68,000 square feet 
of endothelium within 10 seconds at a capillary pre.^^sure of only 
10 mm. Hg if there were no force retaining fluids within the blood 
capillaries. Normally, the activity of the vasomotor system pre- 
vents the entire peripheral vascular bed from opening simulta- 
neously. 'In addition, the plasma proteins, by their colloid osmotic 
pressure, limit the loss of fluid from the blood stream. Only in 
widespread injury of the vascular endothelium would it be possible 
for fluid to leave the blood at such a deleteriously rapid rate. 

Quantitative studies of the third factor, namely, eajjillary blood 
pressure, offer some technical difficulty, ('apillary j)ressure has 
been measured by many indirect methods, but the estimates thus 
obtained by different observers range from far below to far above 
colloid osmotic pressure. The relation between eai)illar\- pressure 
and fluid movement has been studied also In- means of a ])leth_\ sm(v 
graph which enclo.ses a mass of tissue containing large numbers of 
capillaries, llcsults are often difficult to interpret b(‘eaus(“ of 
changing diameter, pressure and rate of flow in the separate ves-eb 
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composing the capillary network* These variables can be reduced 
in number and more adequately controlled by studying single 
capillaries directly^-^thus limiting observation to what ‘is, in fact, 
the smallest unit of the circulatory system. 

To measure venous blood pressure directly it is necessary to use 
a needle small enough to be inserted easily into a vein; similarly, 
to measure capillary blood pressure directly the puncturing needle 
must be thinner than a single capillary. Chambers^ had devised 
delicately adjustable micromanipulators for dissecting single cells. 
By means of this technique a micropipette can be introduced into 
the lumen of a capillary with the aid of a microscopic glass rod.^^® 
The minute orifice of the micropipette communicates through a 
continuous column of sodium citrate solution with a manometer 
and also with a simple device for altering rapidlj’' the pressure 
exerted upon the fluid in the pipette. The capillary and pipette 
are observed under the microscope while adjustment balances the 
pressure in the apparatus against that in the cannulated vessel. 
When this equilibrium is reached the manometer indicates the level 
of capillary pressure. With slight modifications similar measure- 
ments can be made in arteries, arterioles, venules and A^eins as well. 

From a large number of single determinations in the main ana- 
tomical subdivisions of the vascular tree, it became evident that 
average blood pressure declines very little in the arteries, but falls 
steeply as the blood enters the arterioles. This gradient does not 
stop wdth the arterioles but continues through the capillary network 
so that average blood pressure is considerably higher in the arteriolar 
portion of the capillary network than in the venous portion. Such 
a gradient of capillary blood pressure was obser^^ed in tlie four 
species studied (frog,^^“ rat,^^-^ guinea pig^^^ and maifi^O^ 
absolute level of pressure at which this gradient is maintained differs 
considerably according to species. 

In the mesentery of the frog, for instance, the average blood 
pressure in those capillaries Avhich are connected more directly 
witli the arterioles is 14 cm. of Avater Avhile in the A^enous capillaries, 
those emptying into the minute venules, aA^erage blood pressure is 
10 cm. of water. In man, arteriolar capillary pressure averages 
45 cm. of water, A^enous capillary pressure 22 cm. of Avater. Accord- 
ing to Starling s hypothesis the colloid osmotic pressure of iiuxnan 
and amphibian plasma should show corresponding differences. In 
general, this is the case since frog plasma has a colloid osmotic pres- 
sure between 7.5 and 13 cm. of water wliile the higher capillarv 
pressure of man is balanced by a higher colloid osmotic pressure-- 
approximately 36 cm. of Avater or 20 mm. of mercury. 1 he rat nne 
guinea pig Avith intermediate capillary pressures have also an niter- 
mediate colloid osmotic pressure. These findings arc in accord 
therefore with the general concept that filtration, vhich i.s 
by e.xccss of capillary pressure in the arteriolar part of the aipmn 
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network, will be balanced by absorption through excess of colloid 
osmotic pressure in the venous part of the capillary network. 

The gradients of blood pressure just described represent averages 
including large numbers of single determinations. Capillary pres- 
sure is really an extremely variable quantity. It changes .sponta- 
taneously in the same capillary from moment to moment, and may 
differ widely in adjacent capillaries even though they arise from 
the same arteriole.““ In the web of the frog, cutaneous trauma, 
such as that produced by a minute crystal of silver nitrate, leads to 
reflex vasodilatation and increased blood flow.”^ Capillary blood 
pressure rises conspicuously during hyperemia (c. g., from 14 cm. 
of water to 23 cm. of water) and returns toward the lower resting 
level as hyperemia recedes. 

If a micropipette be introduced into the venous limb of a capillary 
at the base of the human finger nail, pressure is usually found to be 
about 10 to 12 mm. of mercury, with barely measurable pulse pres- 
sure. If the skin be warmed locally to 43° C., capillary blood pres- 
sure often rises to well over 40 mm. of mercury.”*^ Blood flow is 
rapid and pulse pressure is exaggerated temporarily during the 
period of hyperemia. On the contrary, cooling the skin at the 
base of the nail produces vasoconstriction and a distinct drop in 
capillary blood pressure which is followed, however, after a few 
minutes by a secondary rise associated with the reactive hyperemia 
which has been studied so thoroughly by Lewis’"' and his co-workers. 

Raynaud’s disease is a vasospastic condition in which a period of 
arterial constriction is followed by reactive hyperemia and wide 
dilatation of arteries and capillaries in the affected digit. During 
the period of vascular spasm capillary pressure is extremely low, 
usually less than 8 mm. of mercury.'"^ During recovery and its 
associated hyperemia, however, capillary pressure may for a brief 
period exceed 40 mm. of mercury, returning to normal as arterial 
tone once more increases. 

hloreover, in man the position of an extremity mf)difies caj)illary 
blood pressure profoundly, owing in large part to the hydrostatic 
effect of the column of venous blood. In one stud\'"'’ pressure was 
measured in the arteriolar and the venous limbs of cajhllaries at the 
base of the finger nail while the hand was supported in various 
positions relative to the suprasternal notch. When the finger is 
above the suprasternal notch, capillary pressure, e\ en in the arteri- 
olar limb, is frequently less than the colloid osmotic pressure of the 
plasma proteins, that is, less than 20 mm. of mercury. As the finger 
is lowered beneath the sujjrasternal notch, both vciu)us and arteriolar 
capillary pre.ssnre rise until finally even venous capillary pre.-^'Ure 
exceeds the colloid osmotic pressure of the blood. 

These ob.servations are mentioned to em})ha>i/e tlu* extrenm 
variability of capillary pre.<sure which, under certain <‘ondition^. tvin 
be well above, or well below, the colloid osmotic pre.-'ure throuchout 
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the entire capillary network. If the extremity is elevated or 
moderately cool, capillary pressure can be reduced to such an extent 
that filtration is _ impossible and absorption is favored even in 
arteriolar capillaries. Trauma, local heat or dependencj'^, on the 
contrary, elevate capillary pressure so that filtration is favored and 
absorption is diminished . or abolished owing to excessively high 
pressure even in the venous portions of the capillary bed. ' 
Further development of microinjection methods made it possible 
to measure the filtration and absorption of microscopical]}’’ smaU 
volumes of fluid by single capillaries of the frog’s mesentery. If 
the flow of blood through a capillary be stopped suddenly by gentle 
compression with a glass rod, the corpuscles are at first distributed 
uniformly throughout the occluded capillary If capillary pressure 
is approximately 11 cm. of water, the corpuscles retain this distribu- 
tion indefinitely. However, if capillary pressure is higher, the 
corpuscles move toward the obstructing rod rapidly at first, then 
more slowly as fluid is filtered from the trapped blood. On the ’ 
other hand, if pressure is extremely low, absorption of fluid from 
the tissue spaces separates the corpuscles slowly and they gradually 
move away from the obstruction. Knowing the initial rate of this 
corpuscular movement, the diameter of the capillary and the 
area of endothelium involved, the rate of filtration or of absorption 
can be computed in terms of cubic micra of fluid per square micron 
of capillary wall per second. The effect of capillary pressure on 
fluid movement can then be shown by charting the rate of filtration 
or absorption against the observed blood pressure'.”® At capillary 
pressures in the vicinity of 11 cm. of water there is, in the frog’s 
mesentery, little or no fluid movement in either direction. Capil- 
lary pressures above this level produce increasingly rapid filtration 
while lower pressures permit increasingly rapid absorption. It 
seems logical to regard 11 cm. of water as the effecti\’’e osmotic 
pressure of frog plasma measured against its natural membrane, 
because at this pressure no fluid movement can be detected. . The 
straight line relationship between fluid movement and capillary 
pressure is in accord with physical principles and provides evidence 
that the capillary wall acts as a passive (i. e., non-secreting) mem- 
brane. The degree to which the rate of filtration is increased by 
unit rise in capillary pressure indicates that the capillary %yall 
allows fluid to pass inward and outward Avith extraordinary facility. 
These .semiquantitative observations led to the^ statement made 
previously that the frog’s capillary wall is 3000 times more perme- 
able to water than is the membrane of a typical cell. 

If fluid movement in man is governed^ by the balance beta ecu 
capillar\' pressure and the colloid osmotic pressure of the blo'w , 
two things must follow. In the first place, as mentioned by Kr/Yii. 
a relatively small elevation of venous pressure must cause IJum 
to accumulate in the tissue spaee.s so that the erect Jniman aing 
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is constantly near to edema. In the second place, with any given 
capillary pressure, a decrease in the colloid osmotic pressure ot the 
blood should be accompanied by increased filtration. 

In the normal human subject, the amount of tissue fluid is 
extremely small, and the capillaries are not suitable for direct 
measurement of fluid movement. Determining the rate of filtra- 
tion, therefore, requires that a plethysmograph be used. The 
ordinary plethysmograph registers not only changes in the volume 
of tissue fluid but also those rapid fluctuations of volume which 
are due to dilatation or constriction of the arterioles, capillaries 
and venules. The amount of fluid filtered lyy slightly elevated 
venous pressures is relatively small and such minor accumulations, 
when measured by the ordinary plethysmograph, maj^ be either 
Jiidden or grossly exaggerated hy simultaneous changes in vaso- 
motor tone. In order to avoid this source of error a special plethys- 
mograph was constructed^®’^^ to measure at intervals the volume 
of a segment of forearm under an external pressure of 200 mm. of 
mercury. This pressure collapsed the venules, capillaries and 
arteries during each estimation and vasomotor changes did not then 
interfere with the measurement of the volume of extra vascular fluid. 

When a pneumatic cuff of sufficient width is wrapped around 
the upper arm and then inflated, capillary pressure rises rapidly 
until it equals or slightly exceeds the pressure in the armlet.'® The 
relation between the rate of filtration and capillary pressure has 
been studied in man, therefore, by measuring tissue ^'olume repeat- 
edly before, during and after graded venous congestion.'®-'® Other 
things remaining constant, the higher the venous pressure, the more 
rapid is filtration as measured by increase in < the volume of the 
congested forearm. At the end of the period of congestion, deflat- 
ing the cuff allows venous pressure to fall to normal and forearm 
volume returns to the control level as the fluid previously filtered 
is reabsorbed by the capillaries or conveyed from the tissues by 
lymphatics.'®-'® 

Knowing the ^'olume of the forearm within the plethysmograph 
and the total volume of fluid filtered over a given period, the rate 
of filtration can be calculated in terms of eubie centimeters of fluid 
passing per minute into 100 cc. of forearm tissue. When the 
observed rates of fluid movement are charted against venous pres- 
sure it appears that the rate of filtration is directly jwoportional 
to the venous pressure.'®-'® Filtration and the accumulatioji of 
ti.ssue fluid can be detected by the ])lethysmograph at venous pres- 
sures as low as 15 to 20 cm. of water. In that sense man is always 
very close to edema but, fortunately, other factors prevent out- 
S])oken edema from developing. 

At this point it seemed advisable to determine to what extent 
this filtration concentrates the blood as it pa«'es through tlie con- 
ge.sted capillary bed of the forearm. .-Vfter the subject l)ad be<-n 
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recumbent for a suitable period, venous pressure in one forearm 
was raised to 20, 40, 60 or 80 mm. of mercury wdiile the other 
forearm served as a control. Unilateral venous congestion was 
continued for 30 minutes and then samples of venous blood w’ere 
removed simultaneously from both arms. The heparinized blood 
w^as used to determine the erythrocyte count, cell volume, hemo- 
globin and plasma protein. Appropriate' calculations showud that 
wdth a venous pressure of 20 mm. of mercury the amount of fluid 
lost by 100 cc. of blood is relatively small, not over 3 cc. The 
volume of fluid filtered becomes greater wdth each increase of 
venous pressure. When the congesting pressure reaches 80 mm. 
of mercury as much as 20 cc. of -fluid may be filtered from 100 cc. of 
blood, representing a loss of approximately one-third of the plasma 
volume. 

Even though slight elevation of venous pressure produces con- 
siderable filtration, dependent edema does not appear in the erect 
human subject. Fortunately the tissues resist, at least temporarily, 
the distention produced by the accumulation of abnormal amounts 
of extravascular fluid. When venous pressure is elevated, filtration 
as measured by the plethysmograph is most rapid during the first 
5 minutes but then becomes slow^er and may even cease entirely 
though congestion continues. For example, a venous pressure of 
60 cm. of w^ater at first filters fluid at the rate of 0.16 cc. per 100 cc. 
of tissue per minute and, if this initial rate w^ere to continue, w'ould 
produce pitting edema in 1 hour. -However, repeated measurement 
reveals that at the end of 1 hour fluid is accumulating in the tissue 
spaces at only one-quarter the rate observed during the first 5 min- 
utes. The appearance of edema is correspondingly postponed. 
At lower venous pressures, for instance 20 cm. of w^ater, filtration 
may cease altogether even thougli venous congestion continues. . 

Apparently extravascular fluid distends the tissue spaces by 
developing a tissue pressure which at the same time diminishes 
progressively the effectiveness of a given capillary pressure in 
producing further filtration. The physiologic importance of this 
tissue pressure is probably considerable. Turner, Nevi:on and 
Haynes-^ have showm that quiet standing places a distinct burden 
on the cardio\\ascular system, even to the point of producing dizzi- 
ness and fainting in a certain number of subjects. Tndcr ordinary 
conditions a fairly large proportion of the human body is below 
heart level. Hydrostatic pressure in the veins favors the fihra- 
tion of fluid from the blood into these dependent tissues, Inc 
development of tissue pressure not only prevents tlie accumulatimi 
of edema fluid but also guards against the dangerous loss of fluid 
from the blood stream, the volume of w'hicJi must be kept above 
a certain minima! level if circulatory function is to continue. ;h>w- 
cver, the mere fact that edema does develop eventually mdjcates 
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that this protective mechanism is cffectix'c only temporarily and 
that it fails under long-continued stress. 

The filtration produced in the human forearm bj' a given ^■enons 
pressure depends also on temperature.^- Warming the forearm 
from 14° to 44° C. approximately doubles the rate of filtration 
observed with a venous pressure of 60 cm. of water. This increased 
filtration is probably due to opening of capillaries which are closed 
at the lower temperatm’e and possibly to increased capillar}" pres- 
sure secondary to the vasodilatation which heat produces. Drury 
and Jones® had found earlier that high temperatures increase the 
filtration of fluid in the leg when measured by changes in total 
limb volume recorded with the usual form of plethysmograph. 

It was mentioned previously that if Starling’s hypothesis is 
applicable to man, lowering the colloid osmotic pressure of the 
blood should increase the rate of filtration produced b}' any gi\'en 
capillary pressure. The association of hypoproteinemia with the 
nephrotic and nutritional types of edema offers presumptive evidence 
in this direction but additional observations on normal human 
subjects seemed desirable. Thompson, Thompson and Dailey-- 
showed that when the human subject stands quietly, blood volume 
is diminished by as much as 400 cc. as fluid filters from the blood 
into the tissues of the legs. This fluid contains relatively little 
protein so that the protein percentage of the circulating blood rises 
while the subject stands quietly. The physical effects of changing 
colloid osmotic pressure can be measured by comparing filtration 
rates in the forearm produced by a given venous ])ressure while 
the subject stands and then while he reclines. In each of G e.x})eri- 
ments standing elevated the colloid osmotic pressure of the blood 
and at the same time diminished proportionately the rate of filtra- 
tion produced bj" a given venous pressure.^ Lowering the colloid 
osmotic pressure by 1 cm. of water increases the rate of filtration by 
approximately the same amount as does raising the \-enous pre.ssure 
by 1 cm. of water. The effects of these two forces on filtration arc 
similar in quantity but opposite in sign, as would lie expected from 
principles. 

The preceding discussion has summarized physiologic evidence 
that the normal capillary wall exhibits the projierties of an inert 
(i. c., non-secreting) membrane and suggests indirectly from .several 
angles that the capillary wall is relatively impermeable to protein. 
Chemical studies by Loeb'® and others compared the concentration.^ 
of electrolytes in edema fluid and blood serum without dctectinir 
any chemical evidence that the capillary wall behaves differently 
from collodion membranes which are permeable tf> water and 
electrolytes, but impermeable to protein. Though the electrolyte 
concentrations in blood serum and edema fluid arc not quite identi- 
cal, these slight differences persist even though the two fhiids are 
separated by collodion membranes instead of the capillary wall. 
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In general, tlicse differences follow qualitatively the requirements 
of the Gibhs-Donnan principle and can be ascribed to the known 
physical forces affecting equilibria across semipermeable membranes. 

Drinker^^ and his co-workers have called attention to the high 
concentration of protein often found in mammalian lymph. The 
protein content of lymphs which is formed slowly during rest, may 
be as much as 4.5 %. Mild venous congestion prevents reabsorption 
of fluid and increases the flow of lymph. Under these conditions, 
the protein in lymph approaches 0.5% and is occasionally even less. 
This protein must originally come from the capillary filtrate and 
indicates that small amounts of protein can pass through the 
capillary wall. Apparent!}^ filtered fluid is easily reabsorbed while 
protein, once outside the capillary, does not return to the circulating 
blood so easily. The studies of Clark^ have shown that in the 
rabbit’s ear capillaries grow into an area, function actively for a 
time, then disappear to be replaced by others. This renewal of 
units is logical enough when wear and tear is taken into account. 
It is still entirely a matter of conjecture as to whether protein 
passes through the walls of immature and senescent capillaries in 
greater amount than through the walls of fully mature units. Of 
greater physiologic significance are the questions, '^To what extent 
on the average does the capillary wall retain protein?” and '^Is the 
colloid osmotic pressure of the blood, as measured in vitro, very 
much greater than the effective colloid osmotic pressure of the 
blood in vivo against its normal membrane, the capillar3’' wall?” 

The effects of high venous pressure on the blood passing tlirough 
the congested forearm were mentioned previously’' with reference to 
the volume of capillary filtrate. These same observations,^^ involv- 
ing unilateral venous congestion, were used to estimate the amount 
of protein in this capillary’’ filtrate. At a venous pressure of 40 mm. 
of mercuiy, no loss of protein could be detected in the normal 
human subject, but the amount of capillary^ filtrate at this pressure 
is so small that the result may- well be discounted. At 00 ram. of 
mercury’', the capillaiy filtrate was greater in volume and contained 
on the average 0.3% protein or 4% of the total plasma protein, 
indicating that under these conditions the capillaries of the human 
forearm are 96% efficient in retaining protein. 

Normally’’ the amount of tissue fluid is extremely’’ limited and it 
has not thus far been possible to obtain samples of capillary^ filtrate 
or tissue fluid for analy^sis. Edema fluid offers the nearest appi^ach 
to tissue fluid, but interpretation of results is uncertain since inflam- 
matory' or degenerative changes as well as reabsorption, if prepnt, 
would tend to elevate the protein content of edema fluid above 
that of normal capillary^ filtrate. The inechanicall.v produced 
edema fluids probably approach the^ original capillary filtrate m 
their protein content, or at least indicate roughly' to what cn 
the capillary^ wall can retain protein even under abnormal conditions. 
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Subcutaneous edema fluid from patients with nephrosis usually 
•contains from 0.02 to 0.2% protein. Subcutaneous edema fluid 
of non-inflam matory origin often contains less than 0.4% protein. 
More information is needed, but in general it appears that tlie 
capillary wall in the extremities retains at least 95% of the circu- 
lating protein. In man, this slight passage of protein would reduce 
the effective colloid osmotic pressure of the blood from 26 to 24.5 
mm. of merciu-y, a trifling alteration. Generalizations concerning 
other -.tissues are unjustifiable because local differences occur. It 
is well known that the capillaries of the liver permit protein to pass 
very freely. Although the mesenteric capillaries of the frog are 
relatively impermeable to protein, those of the skin, as shown by 
Drinker® and Conklin,^ allow protein to pass freely. 

We have seen that the capillary wall is extremely permeable to 
fluid and salts, and in general relatively impermeable to the colloidal 
plasma proteins. Between these two extremes are a graded series 
of dj^es whose passage through the capillary wall has been studied 
intensively by Rous and his associates.^® Capillary permeability 
to these substances is least near the arterioles and greatest in the 
venous capillaries and venules. The migration of these difl'usible 
solutes, to which the capillary wall is more or less permeable, need 
not follow the current of water during either filtration or absorption. 
From present evidence the passage of these dyes is largel,y due to 
diffusion and under ordinary conditions is relatively independent 
of capillary pressure. Yet marked elevation of capillary prc.‘;surc 
increases the passage of dyes everywhere along the capillary, so 
that under appropriate conditions the filtration of dye-stained 
fluid can be superimposed upon pure diffusion of dye and may even 
obliterate evidence of local differences in endothelial perinea l)ility. 
According to Peters'® the gradient of permeability to dyes does not 
bear upon the validity of the Starling hjTiothesis which deals with 
forces that determine the passage of protein-free filtrate as a whole 
through a membrane which holds back protein. 4'he Starling 
hypothesis does not deal with processes which determine the diffu- 
sion of simpler solutes to which the vessel walls are permeable. On 
the other hand, these dye studies have shown very beautifully the 
manner in which diffusion, in association with a gradient of per- 
meability, tends to equalize the distribution of simpler substances 
.so that, as long as blood flow continues, tissue nutrition will be 
relatively constant even though fluid movement is grossly disturbed 
both in direction and rate. 

Although the capillary wall is in general remarkably efficient in 
retaining the plasma proteins, it also loses this power very ea.-iiy. 
Elevating venous pressure to GO mm. of mercury produces a mod- 
erate amount of capillary filtrate containing ai)pro\imately 0.3% 
protein. Elevating venous jircssure to bO mm. of mercury inerca-es 
the amount of capillary filtrate and the protein content may be 
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as much as 2 . 8 %. In these experiments capillary permeability to 
protein might have been increased either by simple distention or by 
anoxemia. 

Drinkers® studies in dogs have shown that lymph flowing freely 
during exercise contains as much as 1.5% protein. Muscular 
activity might increase capillary permeability by anoxemia, by 
increasing hydrogen-ion concentration or by changing carbon dioxide 
tension. The capillaries of the frog’s mesentery are not affected 
significantly ^ by varying hydrogen-ion concentration or -carbon 
dioxide tension within physiologic limits, although well beyond 
the physiologic range the effects of injury are observed.”^ Anox- 
emia, however, increases the permeability of the capillaries in the 
frog’s mesentery. The effective colloid osmotic pressure of the 
blood is reduced and fluid filters freelj”^ at capillary pressures of 
5 to 10 cm. of w^ater whereas under normal conditions these pres- 
sures are associated with absorption. The anoxemic capillarj'- wall 
fails to retain the plasma proteins efficiently and the permeability 
to fluid is increased to 3 times normal. If anoxemia is not too 
prolonged these effects on permeability are reversible but prolonged 
anoxemia produces irreversible increase in permeabilitj'-. 

Gross capillary injury leads to more obvious evidence of increased 
permeabihty. The conspicuous systemic effects of widespread 
damage to the capillary wall were recognized clinically even before 
war injuries directed the attention of physiologists and physicians 
to the shock syndrome and its relation to the capillary circulation. 
The local effects of gross vascular injury may be demonstrated and 
measured quantitatively-by studying microscopicallj' the ultimate 
functional unit of the circulatory system. Certain colloidal dyes 
perfused through single capillaries of the frog’s mesentery pass 
through the normal wall very slowly. If the capillary is injured 
mechanically by light pressure, the wall becomes highb' permeable 
and these colloidal dj'-es pass rapidly through the injured area, 
though still retained by the adjacent normal wall.”* hlechanica! 
injury also produces “capillary stasis” in which the erj'throcytcs 
are tightly packed in the injured area, increased permeability 
having allowed the plasma and its contained proteins to pass 
through the capillary wall. Although chemical or mechanical 
injury increases capillary permeability so that protein passes with 
ease,* the injured wall still retains India ink particles completely 
in the lumen. 

Tlie quantitative effects of gross chemical injury have been 
measured in the frog’s mesentery, again using single capillaries. 

If the mesentery is covered with 50% alcohol or 1% mercuric 
chloride solution* fluid leaves the capillaries with extreme rapidity 
and at abnorinallv low pressures. Increased capillary permeability 
allows the plastna proteins to pass with ease and prevents tiie 
development of the normal colloid osmotic pressure I’luid tJicn 
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filters into the tissue spaces at a rate whicli is approximately 7 times 
normal and at capillary pressures which, under normal conditions, 
are accompanied by absorption. In view of this seven-fold increase 
in permeability the rapidity with which shock or inflammatory 
edema develops does not seem so extraordinary. 

The normal capillary wall is impermeable to protein and the 
injured wall still retains minute India ink particles within the 
lumen of the capillary; but, nevertheless, leukocji;es pass easily 
through both normal and injured wall. Drinker^ has shown that 
excessive venous congestion and muscular activity increase the 
number of red cells in lymph and yet no gross tears in the wall 
can be found. In the past, preformed openings in the capillary 
wall have been identified histologically but their existence has as 
often been denied. 

If a frog’s capillary be blocked at both ends and then an India 
ink suspension be injected by means of a micropipette into this 
closed capillary sac at pressures between 20 and 80 mm. of mercury, 
the ink suddenly spurts through a few isolated spots and collects 
in the form of minute, localized and dense collections just outside 
the capillary wall. Apparently the wall is not uniformly resistant 
but contains certain “weak areas” which under high intravascular 
pressure can be made to open as distinct holes through’ which 
particulate material can pass. The internal pressure required to 
open areas of this sort in normal capillaries of the frog's mesentery 
ranges from 55 to SO mm. of mercury. In grossly inflamed capil- 
laries pressures as low as 20 to 30 mm. of mercury have occasionally 
been sufficient. The openings are more numerous in venous 
capillaries than in arterial capillaries; they appear suddenly when 
pressure is sufficiently high and close abruptly when pressure is 
lowered slightly. The capillary wall has not been grossly torn or 
ruptured by the distention. As soon as the pipette is withdrawn 
from the capillary, circulation is resumed promptly and has been 
observed to continue normally for as long as an liour witliout 
stasis, deposition of platelets or other evidence of trauma. ^Yhat 
bearing these observations may have on the mechanism of Icuko- 
c.^ff;ic migration is a matter for conjecture only at the present time. 
Chief interest attaches to the observation that the elements forming 
the capillary wall can be made to separate widely enough to allow 
India ink particles to pass without later evidence of permajicnt 
injury or grossly increased permeability to water or protein. 

In the preceding discussion, I have attemjHed to indicate a few 
of the known factors which influence the movement of fluid inward 
or outward through the capillary wall. Xormal fluid hnlnnre h. 
strictly speaking, not a simple balance but a complicated wpiiiibriiim 
resulting from the interplay t)f numerous forces. The j)atho::enesis 
of edema, the result of a more or less complete disruption of this 
equilibrium, is even more complex because gross accumulation (»f 
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fluid depends in addition upon crater intake, available sodium 
chloride, and the renal excretion of water. However, bj' combining 
available clinical and physiologic data the factors concerned in 
the pathogenesis of edema may be summarized tentatively under 
two heads (Table 1). Those listed as primary are fundamental, 
since each factor in sufficient grade can itself produce clinical 
edema unaided by other forces. The contributory factors, on the 
other hand, do not themselves ordinarily produce edema, but usu- 
ally modify the severity or distribution of edema produced by one 
of the primary causes. 

Table 1. — ^Factobs in the Pathogexesis of Edema. 

Factors favoring edema formation. Clinical examplea. 

A. Primary: 

1. Elevated capillary pressure. 1. (< 2 ) External pressure on veins. 

(&) Thrombophlebitis. 

(c) Cardiac edema with venous con- 
gestion. 

2. Lowered colloid osmotic pressure. 2. (a) Nutritional edema, 

(b) Nephrotic edema. 

(c) Cardiac edema, fate stages with 
malnutrition. 

3. (a) Inflammatory edema. 

(b) Nephritic edema. 

(c) Cardiac edema (?), chronic anox- 
emia. 

4. (a) Lymphedema. 

(b) Cardiac edema with venous con- 
gestion. 

5. Edema of periorbital tissues and 
genitalia. 

G. Increases edema if water is available. 

7. Increases edema if salt is available. 

8. (a) Heat edema. 

(b) Increases all types of edema. 

9. (a) Txophoedema. 

(6) Unilateral edema in hemiplegia. 


3. Damage to capillary wall. 


4. Lymphatic obstruction. 


B. Contributory: 

5. Low tissue pressure. 

G. High salt intake. 

7. High fluid intake. 

8. Warm environment. 

9. Disturbed innervation. 


1. The eftects of elevated capillary pressure are seen whenewr 
\-enous congestion is produced, whether by a tight bandage, by 
throrabophlebjtis or by the venous congestion of cardiac decom- 
pensation. 

2. Low colloid osmotic pressure of the blood is primarily respons- 
ible for the edema of prolonged protein starvation and for nephrotic 
edema. In advanced cardiac disease with malnutrition, mild grades 
of hypoproteinemia are often associated _ with moderate venous 
congestion, the resulting edema being of mixed etiology. 

•3. After gross injury, the permeability of the capillary waif 
increavSes seven-fold. The plasma profein.s pass easih ^ and the 
subcutaneous edema fluid contains from 1 to 0% of protein, lins 
factor is the important one in the edema following burns, elicmieni 
injury or .severe infection. The edema of acute diffuse glomerii o- 
nephrifis is often ascribed, on indirect evidence, to slight but wide- 
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spread capillary damage. It has been suggested l)ut not proved 
that tlie prolonged slight anoxemia of cardiac decompensation may 
increase capillary permeability and therefore be partiall}' re.sponsible 
for cardiac edema. 

4. Impaired drainage of lymph, owing to congenital hypoplasia 
of lymph vessels, to external pressure or to recurring lymphangitis, 
is responsible for many unilateral collections of fluid. In addition, 
the edema of cardiac decompensation has been ascribed in part to 
obstructed lymph flow because the larger lymphatic vessels must 
empty their contents into congested veins. 

5. Tissue pressure, as mentioned previouslj'^, is one of the factors 
which protects the normal human being from der’eloping edema 
even when parts of the body are below heart level for relatively 
long periods of time. The resistance of the tissues can dela}', but 
cannot prevent, the appearance of edema when venous congestion, 
capillary damage or reduced colloid osmotic pressure faAmr filtration 
continuously over long periods. The looseness of some tissues favors 
the early appearance of edema in certain sites where it ma^^ be 
recognized before being detectable elsewhere. 

6. When one of the primary factors favoring edema is present, a 
high salt intake leads to quantitative retention of fluid, making 
latent edema obvious or mild edema more severe. If salt intake 
be restricted fluid cannot be retained and mild or moderate edema 
of any variety is more or less reduced. This reduction of edema 
by restricting the intake of sodium chloride has been advanced 
as evidence against the applicability of the Starling hypothesis to 
the problem of edema. However, it would seem more logical to 
regard the altered fluid balance during salt restriction as an artificial 
equilibrium— essentially a form of dehydration— which temporarily 
masks the underlying tendency toward edema formation. Cer- 
tainly relaxation of vigilance as to dfet is followed by return of 
edema, unless the underlying primary cause has been corrected. 
Moreover, sodium chloride restriction does not usually relieve 
edema due to pronounced venous congestion or a very low colloid 
osmotic pressure. 

S. Heat produces peripheral vasodilatation, raises capillary blood 
pressure conspicuously and, through relaxation of capillaries, 
increases the area of capillary wall available for filtration. It is a 
matter of common observation that environmental tem])eraturc 
influences the volume of the extremities. Rapid fluctuations in 
volume are, of course, due largely to vasomotor influence but, in 
addition to this, slower changes in volume occur and these mu.st be 
ascribed to the accumulation of tissue fluid. Patients with mild 
grades of edema will frequently volunteer the information that their 
swelling is worse in warm weather. Castellani’ has de.==cribt'fl 
dependent edema in normal individuals when first exposcnl to the 
continued heat of the tropics. 
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9. Disturbed innervation rarely produces edema unless one of 
the primary factors is also operating in some degree* In cardiac 
patients, with latent or mild general edema, hemiplegia is followed 
at times by conspicuous edema of the paralyzed extremity. Lymph 
flow, which depends chiefly on muscular activity, is probably re- 
tarded by the paralysis. In addition, disturbances of innervation* 
often produce temporary or permanent vasodilatation which favors 
filtration. 

Undoubtedly other factors, in addition to those listed, will be 
found to play an important role. To mention but one examjile, in 
nephrosis a copious diuresis sometimes begins spontaneously and 
massive edema disappears even while the plasma proteins are still 
extremely low. Unravelling the mechanism responsible for this 
spontaneous resolution of edema may well provide a diuretic more 
physiologic and more constantly effective than those now at our 
disposal clinically. 

Although investigation since the time of William Harvey seems 
to have penetrated well into the capillary network, our knowledge 
concerning the nature of the capillary endothelium is still extremely 
fragmentary. To judge from progress in the past 20 years, con- 
tinued research will in all probability demonstrate that fluid balance 
is affected by additional forces concerning which we have not the 
feeblest conception at present. Adequate control of the elementary 
forces so far described will at least make the search for these other 
factors simpler and more productive. 
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OBSERVATIONS ON BLOOD REGENERATION IN MAN. 

I. The Rise in Erythrocytes in Patients with Hematemesis 
OR Melena from Peptic Ulcer. 

By E. Sciri0DT, 

COPENHAGEN, DENMARK. 

(From the Medical Department B, Bispebjerg Hospital. C’hief Physician Profo'^-or 

E. Meuicngracht, M.D.) 

As sho\\Yi in a previous communication/® the rise in erythrocytes 
in patients with hematemesis or melena from peptic ulcer is much 
faster when these patients, from the first clay of admission, are given 
a full puree diet and an iron medicament (Meiilengracht treatment) 
than when they are submitted to the usual ulcer cure-- in .«oinc ea^^es 
even preceded by a few days’ fasting. 

But, besides a better regeneration, the tiine-erythroeyte curvt*s 
from the patients given ample food show certain regularities which 
we do not see in patients on a more meager diet. To demonstrate 
and try to analyze these regularly occurring ]>henoinena is the object 
of the present communication. 
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Patients. In the years 1932 to 1935, blood counts have been made 
on 50 patients witb bematemesis or melena. These all fulfill the 
following requirements: 

1. All patients have been given the full puree diet from the first 
day of admission. About three-fourths of the patients have been 
given iron from the first day; the rest have not received iron till 
some later date. These patients have not been omitted as they show 
the same rise as the others. 

2. In all patients hematemesis or melena is’ supposed to be a 
sequel to peptic ulcer. Patients suspected of cancer, cirrhosis of the 
liver, Banti’s disease, thrombopenia or other blood diseases— in 
fact, all other causes than ulcer of the stomach or the duodenum- 
have been omitted. 

3. No patient having any known complication is included. 

4. The first blood examinations have been made between 2. and 7 
days after the last hemorrhage. 

The patients may be divided into groups according to year of 
admission, first letter of name, and so forth, and the results from all 
these groups coincide very nicely. So we do not believe that the 
number of patients, even if small, is too small to show the same re- 
sults that a larger number might be expected' to do. 

Technique. The technique has been the same as in our previous 
communication. The hemoglobin-standard has been 100% Hb. = 
18.5 % O 2 . Blood for examination has been taken about once a week. 
During the first days— until a minimum value has been established 
— the blood has been generally examined more often. In about 
one-fourth of the patients, blood examination has been made every 
or every second day for the first fortnight, but the once-a-week 
curves agree very well with these. 

Elaboration of Curves. To give an impression of the form of the 
curves, we have (Fig. 1) picked out those patients whose name begins 
vutli the letters L to 0 as a representation of the total number. 

Observations. The first item for observation when such a casual 
group is inspected is that in some ‘patients the rise in crifthrocytcs 
begins at once (direct rise), ichile in others there is a pause or even a 
fall before the curve rises (indirect rise). There may be two causes of 
this phenomenon: either the patients do not make up their plasma 
volume in the same time or there is a difierence in duration of 
hemorrhage. Some patients may only have one hemorrhage of 
short duration, others may bleed for some time after admission, or 
have repeated hemorrhages. Both influences may be at plaj^ but 
there is some e\'idence for the latter one. In soine cases a henia- 
temesis has actuall 3 ’' been obser\'ed during the fall in B.B.C. iMore 
indirect eNdeuce is given in the following wa,v: In patients vhosc 
blood has fallen to a level of less than 3 inill. B.B.C.,_we have for 
12 patients showing a “direct” rise an average of 11.5 * 1.0 day.s 
until the hemoglobin reaction (Gregersen benzidine test) disap 
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peared from the feces. In 16 patients with an “indirect” rise (after 
a minimum) the corresponding time was 19.4 ± 1.4 days (a differ- 
ence of 7.9 ±1.7 days). The patients whose initial values lie be- 
tween 3 and 4 millions do not show such a big difference in time of 
positive reaction. The average here is for 11 patients with a direct 
rise 15.3 ±1.7 days and for 6 patients with a minimum 19.0 ± 3.0 
days (a difference of 3.7 ± 3.5 days). 



O 70 20 30 ^O 


Fig. 1. — Brytlirocytc-timc curves from patients with names beinnninj: with flic 
letters L to O. Ordinate: Red blood cells in millions per c.mm. Abs^'is^a: Days 
after the first homorrhnpo. 

Still, it must be borne in mind that the time of a positive hemo- 
globin test is much longer than the actual bleeding time.'’' What- 
ever the cause of the fall may be, it is evident that ihe rhe inwf be 
rrehnned from ihc lowest raliic and riot from the first our. 

The patients whose counts at the beginning have not fallen below 
4 millions (in all 5 j)aticnts), have .shown a steady fall flnring the 
time of ob.servation of 8 to 30 days. As no minimal value can be 
ascertained, these patients have all been omitted. The average 
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time for a positive hemoglobin test here is 13 =i= 2.5 davs When 
first the curves begin to rise, it will be observed that mos( of'them are 
remarkably straight- This is not alone dependent upon scarcity of 


7^.£.C. 



Kio. 2. — Avern|:?o rise of er^'throcytes, dating from day of lowest value (‘'indi- 
vidual regeneration lines* **). ()rdinatc: Bed blood cells in millions per c.mm. 
scissa: Days after lowest value ha.s been measured. Numbers on curves: Number 
of patients included in respective curve. 

Lines along ordinate: Range of lowest values included in respective cun'c. 

* In our first iJajKir’^ the regeneration curv'os seem to I>o S-slinpcd. These curves 

were made as averages from 10 patients, dating from the day of hemorrhage. f?onie 
of these patients luid a direct rise and some a fall at first, therefore, the average 
curves get n retarrlation at the beginning which is not found when the minimal 
value i.s the starting point. 
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determinations, as it is as well seen in patients examined daily ns in 
those examined once a week. 

Still another point may be seen in Figure 1 : that all curves startivg 
from different levels tend to meet somewhere about 40 daj's after the 
hemorrhage. We have not been able to follow the curves till normal 
values have been reached, as the patients have generally been dis- 
charged from hospital before that time; but in such patients which 
have been observed during a longer period, the erytlirocyte ^'alues 
have not risen above this meeting point. 

In order to compare the rises from different levels, one must use 
the lowest value as a starting point and not the initial value. In 
Figure 2, average curves have been made, dating from the day when 
the lowest value was measured. 

As in Figure 1, the curves show a definite tendency- to meet. 
This tendency may be well illustrated by plotting the a\'erage 
daily rise for the first 20 days against the minimal blood count 
(Fig. 3). Only the 34 of the 45 patients who have been followed for 
more than 20 days after the lowest R.B.C. value was found are 
included in Figure 3. 

There is a distinct correlation between the minimal blood count 
and the daily rise in R.B.C. (Fig. 3). The more the patients have 
bled, the faster their blood mounts. A straight line has been drawn 
tluough the points and the difference along the ordinate between 
this line and the individual points (in millions of R.B.C.) has been 
taken as the personal error of the respecti\'e patient. The standard 
deviation is 0.012 millions R.B.C. per day. The equation of the 
line drawn tluough the points which we have termed the “re- 
generation rate line” may be expressed as: 

(1) (daily rise (in millions)) X 33 = 4.54 — (lowest count of 
R.B.C. (in millions)) 

4.54 is the point where all the individual curves tend to meet and 
where the regeneration rate line in Figiue 3 cuts the abscissa ; 33 is 
the number of days required to reach tliis point. This number is 
denoted by the inclination of the regeneration rate line. e think 
an explanation of the phenomena here observed: the straightnes-^ 
of the lines and the tendency to meet, may be found in the following 
theoretical considerations. 

Theory for the Mechanism of Regeneration. ?^ormnl rcrjciiernfion 
rate. We will suppose first that the hemorrhage in no way inter- 
feres either with blood production, or with blood destruction nor 
longevity of new-formed or old cr\'throc\'tes. It is assumed that 
the red corpuscles live under normal conditions somewhere between 
20 and 50 days. We know that normally the production and de.'truc- 
tion of erythroc\'tes balance each other in such a way that the inun- 
ber is kept constant at about 5 millions per c.mm. in women and .').■> 
millions in men. (“ Hemolytopoietic cquililuium of Krmnbhuar.'h! 
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With a life-span for the red corpuscles of 25 days, tliis means that 
out of 5 million cells, every day approximately 200,000 are destroyed 
to be replaced by 200,000 new-formed cells. If now a patient with a 
normal count of 5 millions R.B.C, in 1 day loses half his blood {and 
has no subsequent bleeding) he will— after correction of volume- 
have 2.5 millions left. The hemorrhage has taken place without 
any selection of the blood lost: thus the 2.5 millions left behind 
represent as well corpuscles formed the day before as those standing 
upon the threshold of destruction. The 2.5 millions therefore will 


3 . 



sponds to 1 patient. The line is drtwvn as an average (“rc;;pncration rate line”). 


disappear in the course of 25 days: every day 100,000 will he 
destroyed. But if the normal production of 200,000 still goes om 
there will be a surplus of 100,000 corpuscles daily; in 25 days 2.o 
millions. Thus the normal count of 5 millions Avill be renclied at 
/ this date; the regeneration will he complete and the balance re- 
stored, the product of 200,000 from the first day after liemorrliage 
now being ripe for destruction. It will be seen (Fig. *i) that the 
curves of regeneration according to this theory are represented } 
straight lines, even if it miglit be expected that they will bend some- 
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what on nearing the normal level. The batch of erji;hroc>i;es from 
a single day probably do not all have the same longe\’ity; the 25 
days are an average and the greater destruction which is to appear 
25 days after the hemorrhage will begin to be felt a while before. 
The straightness of the individual curves was one of the points ob- 
served above. 

7?.S.C. 



Fu;, 4. — Found iwcrngLO rise of erythrocytes compared to theorctierd line*'. Ordin- 
ate: Rod blood colls in millions. Abscissa; days after lowest eiy'throcytc cotint. 
Full lines: found averaRC values (from Fig. 2.) Dotted line^: Value- obtained from 
application of theory. 


The mechanism of regeneration sketched here involves another 
of the points observed: namely that the curves will reach the same 
point in the same time. Xo matter what number of R.B.C. liave 
been left after the hemorrhage, all of them will be destroyed in the 
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course of the lifetime of the last-born er3i;hrocji:es, to be replaced 
by the normal number of new cells formed within the same time. 
With the figures used in the first example: 5 millions R.B.C. with 
a life-time of 25 days as normal, a patient bled down to 1 million will 
destroy 40,000 a daj-, and with a production of 200,000 he will have 
a dady surplus of 160,000, thus making up the deficit of 4 millions 
in 25 days. In the same way, a patient who has 4 millions left will 
have a daily destruction of 160,000 and a surplus of only 40,000, 
thus using absolutely the same time for completion of his blood 
coimt as the patient who has lost four times as much blood. 

This theorj' may be summarized in an equation: 

(2) (daily rise) X (longevity of cells) = (normal value) — 
(lowest value). 

As will be seen, (2) is very similar in form to (1), only in (1) instead 
of normal level another value has to be inserted which we have 
termed “end point of regeneration” because the cells in our patients 
do not seem to rise any higher, at least for a time. If (2) is altered 
into: 

(2a) (average daily rise during a definite time) X K = (end 
value of regeneration) — (lowest value), 

an equation of tlie form (1) will be covered by it. K in (2a) is a con- 
stant. It cannot in all forms of regeneration be supposed to give 
the life-time of the er^dlrrocji^es. 

(1), (2) and (2a) are only valid for a time not longer than the life- 
time of the erythrocjdes. Thus we have found that the equation 
extracted from our experimental findings is very similar in form to 
the equation Avhich results from our theoretical considerations. 

In Figure 4, we have repeated the average curves fro'm Figure 2, 
and with dotted lines entered the lines of regeneration which result 
from an application of the considerations just evolved, using 4.5*1 
millions as an end point of regeneration and 33 days as the life-time 
of the red cells, (or K in 2a). 

As a preliminary result of our investigations, we may state that a 
set of theoretical lines cover the found values quite well. There is, 
indeed, a slight difference between the end point of the theoretical 
normal regeneration and that which we have found in our patients. 
Still, we think, the appro.ximation is so good that we may continue 
our investigation along the lines entered upon. 

Wc are well aware that the time-erythrocyte curve is infiucnccu 
by many factors and cannot a priori be taken as a sole and true 
picture of the rapidity of regeneration.^ We have registered as man} 
of the influences coming into play in this respect as we could imagine. 
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Factors Influencing the Time-erythrocijte-curve During Regeneration After 
Hemorrhage: 

A. Continued bleeding. 

B. Alterations in total blood volume, 

C. Daily destruction of red blood cells. 

D. Daily output of red blood cells depending upon: a, size of bone 
marrow; b, intensity of work of bone-marrow; c, re.'^erves of ready-built 
corpuscles; d, reserves^ of material for hemoglobin and stroma building; 
e, supply of new material, its resorption and further elaboration. 

E. Loiigevity of old and new-formed eiythrocytes. 

F. Individual nornaal level and other indiwdual characteristics. 

Factors A and B will have a more indirect influence upon the apparent 

regeneration as expressed by the_ time-erythrocyte curves, C, D and E will 
be most important as the essential factors of regeneration. 

The influence of prolonged bJeedhig we think we have eliminated 
as far as possible by taking the lowest values. We cannot at present 
come any nearer to a solution of this question. The next point is 
the blood wkime. It has been shown several times that at least the 
' plasma volume is made up very quickly after a hemorrhage, in fact 
within hours. (Boycott and Douglas' (where older literature is re- 
viewed), Keith,'” Hirota,'' Camero and Ivrumbhaar,^ Robertson'**). 
Some authors even have observed an overdilution. In the case of a 
very big hemorrhage (down to a hemoglobin per cent of about 20), 
the blood is not diluted at once; it seems there is a mechanism to 
prevent a fall of hemoglobin below this cipher (Robertson and 
Bock'”) . Blood losses of this order of magnitude have not been met 
with in our patients (min. Hg%: 35). In shock, too, the plasma 
volume is not made up. We do not have the impression that any of 
our patients have had shock of any great duration. The rapid 
restoration of the plasma volume especially takes place if the patients 
are given much fluid per os (von Limbeck,'- Robertson and Bock'”). 
This, indeed, has been the case in our patients (Meiilengracht,"' 
Schi0dt'®). We have nevertheless taken the precaution not to in- 
clude blood counts from an earlier date than 24 hours after the last 
hemorrhage. 

Robertson and Bock, in man, and Camero and Krumbhaar, in 
the dog, have shown, that even if the plasma volume is made up at 
once, the total blood volume is not, the corpuscle volume remaining 
diminished in proportion to the deficit in number. A correction for 
this factor might be introduced into our computations, but it would 
make no alteration in the main fact: that all the curves from difier- 
ent level tend to meet in one point. 

Destruction, Production and Life-length of Cells. It is evident 
that there must exist an interrelation among these three factors. 
If blood corpuscles live rather independently and die at a certain 
age — as any other biological population — an increa.'^c of destruction 
might be imagined to happen in two ways. Rither, the cells might 
die at an earlier age than before or there might be instituted a new 
form of e.\tra destruction in such a way that every day a certain 



322 SCHI0DT: OBSERVATIONS ON BliOOD REGENERATION IN MAN 

number of corpuscles were destroyed independent of their age. 
The latter mechanism, too, would mean a diminution in average 
life-time of all cells. Still, it would be most natural to reserve the 
term, shortening of life-time for the first mechanism and increase 
of destruction for the second one. 

Another, theory, which perhaps has not been openly expressed, 
but which is tacitly involved by many assumptions about regenera- 
tion, supposes the second mechanism to be the normal one. In this 
way, destruction would be an active function of the organism, 
i^ong the cells destroyed every day all ages would be represented 
in proportion to their number. The average life-time of the cells 
would be a passive function of the number present, the daily pro- 
duction and the daily destruction. In this way, the longe\dty in the 
more active sense of the first theory would be of no interest and 
could possibly be omitted from calculations on regeneration. 

Let us look into the consequences of these theories. The first is 
the one we have followed in our previous theoretical considerations. 

According to this theory, anemia might be a sequel to either 
diminution of production, increase of destruction or shortening of 
the life-time of the red corpuscles. (In the latter case, er}d;hroc}d:es 
might be imagined to be born with less resistance to age than 
normally.) With the figures used in our previous numerical ex- 
amples, a blood level of, for example, 4 millions might as well be the 
result of a daily production of 160,000 instead of 200,000, or an extra 
destruction or loss of 40,000, or a shortening of the life-time of the 
erythrocytes from 25 to 20 days. In all cases there would be an 
equilibrium between production and destruction at 4 millions. 
Factors which produce anemia will affect regeneration in the same 
way if they still are active. Regeneration, indeed, might happen in 
two ways. Either the noxious influence would fall away— and then 
regeneration must be assumed to follow the rate for normal blood 
exchange— or a normal blood level might be reached by the intro- 
duction of some compensatory mechanism, for example, an increased 
production. In most anemias, we do not yet know which way is 
followed. 

It might to some extent be possible to see from the regeneration 
curves which factors were implied. If, as a sequel to hemorrhage, 
or to the disease which caused hemorrhage, the daily production 
Avere 160,000 instead of 200,000, the blood corpuscles would reach a 
level of only 4 millions (as long as production stayed low); but tins 
level would be reached in the course of the normal life-time of the red 
cells, 25 days (if this factor Avere not altered by the hemorrhage). 
On the other hand, if the average life-time of all red cells were 
shortened to 20 daj^s, we should reach the same level but in -0 da^. 

In the case of increased destruction the question, as inenfioned, lui> 
two sides. If onlv the oldest corpuscles were destroyed, we .shoiuu 
not be able to discern this mechanism from tlie shortening of tiie 
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life-time. On the other hand, corpuscles might be destroyed or lost 
without respect to age. This might be imagined, if, for example, 
hemorrhage continued at a constant rate. The consequences of 
such a_ mechanism could only be demonstrated with the help of 
rather intricate mathematics. An equilibrium should not be reached 
within the life-time of the erythrocytes. 

These considerations may be applied to our cm-ves. It will be 
seen at once that when the normal life-time of the red corpuscles is 
not kndwn, it will be impossible from either of the theories named to 
see why a set of regeneration curves do not reach normal level. The 
fact that in our patients only 4.54 millions is reached might thus 
as well be due to a shortening of the life-time from 39 to 33 days as 
to a minus in production (or a plus to destruction) of about 25,000 
cells a day. This would mean a difference from normal of minus 15%. 
(As our group of patients consists of 9 women and 25 men, 5.37 
would be the average normal level. This number has been the basis 
of the preceding computations.) Still, even with a possible variation 
from 33 to 39 days, this way of finding the life-time of the erythro- 
cytes is not more insecure than other methods. The longevity 
found by us is well in accordance with the results of most of the^e. 
If patients with hemorrhage could reach normal level at once, we 
possibly should be able to come nearer to the point. In this case, 
the time for regeneration would correspond to the average normal 
life-time. 

When the normal life-time were known, we should be able to 
exclude changes in longevity as a cause to abnormal regeneration. 
Increased production might be e^ddenced by reticulocytosis, in- 
creased destruction by increased plasma bilirubin or by increased 
excretion of urobilin. 

Check and Stinvidus. The rate of regeneration can be affected by 
changes in production, life-time or destruction of cells. Decrease 
of production, shortening of life-time or increase of destruction will 
be felt as a check, the reverse as a stimulus. From regeneration 
curves, we can only see the effect— check or stimulus; the cause— 
an alteration in production, life-time or destruction— can only be 
shown by indirect evidence. Combinations may be imagined, for 
example, increase of both production and destruction. In such a 
case only the stronger of the two would be felt. We have demon- 
strated that at normal blood-exchange rate, the normal blood level 
would be reached within the life-time of the er\i;hroc\'tcs. This has 
been formulated in equation (2). But in this case, any niimnlns— 
and by a stimulus we could only mean any factor which would in- 
crease the daily sinplus of cells— »'o»W hnariahhi rcsuli in iJir nonua! 
level being snriJasscd. Wlien normal rate gives normal level, wc 
should in the case of a stimulus get an extra number of cells which 
would give a higher level. So far as we know, a rise above normal 
values has only in a few cases been met with in regenenition afltr 
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anemias. Therefore, we have to admit of two possibilities; either 
.normal blood-exchange rate may account for regeneration, or, in 
the case of a stimulus, an extra mechanism must be introduced to 
account for the fact that normal level is not exceeded. In some 
anemias, we have assumed that a noxious influence is still present in 
spite of regeneration. This would account for the fact that normal 
level is not surpassed. But in the case of regeneration after a hemor- 
rhage which has stopped, we could not assume the existence of a 
stimulus without at the same time supposing a shorter life time or an 
increased destruction with rising blood counts. The latter theory 
has been adopted by Escobar and Baldwin.^ 

How such a mechanism might be, supposed to act depends on 
several factors. First, it would depend on the nature of the stimulus. 
It would be most natural to suppose that the stimulus is a function 
of the magnitude of the blood loss, linear, logarithmic or exponential. 
The stimulus, once, started, might exist through the whole range of 
regeneration. In order not to exceed normal level, the regeneration 
at this point would have to be interrupted by a check of such a 
magnitude that the surplus was exactly neutralized. It would be 
more natural, however, to suppose that the stimulus would di- 
minish with risingBlood counts in such a way that at a given moment 
it would be a function of the immediate erytlirocyte count and not 
of the lowest one. But here, even with a linear correspondence of 
stimulus to blood count, we might expect individual regeneration 
curves whieh were not straight. We should find curves rising 
steeply at first and slowing down gradually imtil they approached a 
final level asymptotically. This mechanism might be compared to 
an increasing check. Only this check must mean more than a 
diminution of stimulus. It must indeed be active, that is, bring the 
rate lower down than normal, for only by the existence of such a 
check can a transgression of normal level be avoided. A stimulation 
of one part of the curve must invariably be followed by a check upon 
the latter part of it. 

Anyhow, our theory of a normal regeneration rate after hemor- 
rhage seems much more natural. The straightness of our individual 
regeneration lines speaks against stimulus and check as functions of 
the immediate blood coiuits. There might be a stimulation of re- 
generation in our cases but then it would har’e to be uniform 
through the whole range of regeneration. Besides, there would ha\ t 
to be a check coming into play at normal level. Only this uieenan- 
isra would be able to explain straight individual regeneration lines. 

All tliis seems much more complicated than nece.ssary Avlicn ui 
fact all characteristics of the regeneration lines can be explained In 


the assumption of a normal regeneration rate. 

The exi.stcnce of a check, on the , other hand, is easy to demon- 
strate, as in this case the regeneration curves should “ot rcac i no - 
mal level. When the check was of the same magnitude throit.n 
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the ^Yhole range of regeneration, the lines still would be straight. 
But a cheek might be a function of the blood loss in the same way as a 
stimulus. In this case, the individual regeneration curves (if the 
check were not so great that there was no regeneration at all) 
would bend the other way; they would start slowly and then rise. 

Discussion. In our patients we have found a slight check. This 
is evident because the end point of regeneration is not normal level. 
How long the patients remain at this lower level is not clear; one 
month after diseharge some patients do not yet gh'e normal counts. 
The idea of a check, too, is supported b.y the behavior of the re- 
generation lines from patients starting from values above 4 millions. 
As mentioned, these patients show a fall, especially those coming 
from values above 4.60. As has been shown in a previous section, 
the size of the check can be assumed to be about 15% of the normal 
blood e.xchange rate. Its nature cannot be made quite clear till 
we know the figure for the longevity of the erythrocytes better. 
From our individual regeneration lines and from the regeneration 
rate line, it can be seen that the check seems to be of the same size 
during the whole time of the regeneration and at all blood values. 

Even if we have to abandon the idea of a stimulus upon regenera- 
tion, still, we cannot deny that there is evidence of an increased 
marrow activity, such as reticulocytosis, nucleated red cells, leuko- 
cytosis. The percentage of reticulocytes seems to be a function of the 
magnitude of the blood loss (Robertson and Bock*-^). But this in- 
creased production must be balanced by a check, and the check must 
be the stronger of the two. If stimulation and check balanced each 
other exactly, the result would be a normal regeneration rate; here, 
we get a 15% deficit. 

Another explanation of the reticulocytosis might be the throwing 
out of a reserve. If the longevity of such a reser\'e were not another 
than for normal cells, it would not alter the regeneration curve, only 
its starting point. Generally, to be sure, such phenomena as r(4ieulo- 
cytosis, and so forth, have been interpreted as signs of increased 
marrow activity. 

A check of tlie sort found in our patients might be imagined if 
the treatment were not fully sufficient. ■' Perhaps, then, a still more 
intensive treatment ought to be given to these patients. 4 his might 
consist in a food more rich in vitamins or in administration of a 
liver preparation. This last point, imleed. has been suggested 
several times and it has been shown to be efieetivc in regeneration 
after hemorrhage (Cheney and Xieinand."’ and (irain'’). 

* Anotborf.'K'torprodiichiKarhcckniipht 1)0 thondmiiii'tnvionof nlkalio'-. Thi? 

has boon shown by IvollopR and Mottior (.\rob. lut. Mod. 58, '27S. I'j.'i'ij tn inliibit 
utiUzalion of dietary iron in tho roponoration of hoinoplobiu in ptitiout’' with 
ulocr. Our paticnlF up till now have In'on pivon equal ainotuit? of hirarUinat'- of 
sodiutn and suhoarlronato of ntapttos.ia with S*;, of extract of hy^'»=^i'yaTi\t:^ *e.a- 

spoonful 3 tinies a day. This niodieation now ha-; In-vn di>'e,nrvh'(i, 

VOL. 103, NO. 3. — M.Ktien. 103" 13 
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ON BLOOD regeneration IN MAN 


Concluding the discussion of our clinical data and theoretical 
considerations, we must state that in patients with hematemesis or 
melena from peptic ulcer, treated with the IMeulengracht cure, 
the essential 'points in regeneration can he explained as a natural 
sequence to maintenance of a practically normal blood exchange rate. 

Without doubt our theoretical considerations may be applied to 
other forms of anemia. 


Interature. We have not been able to find much in the literature 
about the rate of regeneration. Hunter,® however, in 1SS6, was very 
near to making the same assumptions that we put forth here. In 
the handbooks, even up to quite recent dates, we find stated that a 
hea\’ier blood loss demands a longer time for regeneration than a 
smaller one. Hirschfeld,® for instance, says: “The duration of the 
regeneration depends on the severity of the blood-loss and the 
individual peculiarities of the organism as well as on the therapeutic 
measures.” This conception of the mode of regeneration implies 
the idea of a check; the severity of the check conforming to the 
magnitude of the blood loss. In fact, we have seen this mode of 
regeneration in patients with hematemesis and melena treated with 
fasting and ulcer cure. This will be more elaborately detailed in a 
following paper.' This idea of the regeneration seems to have pre- 
vailed, no doubt, because most conceptions of acute posthemorrhagic 
anemias in man rest upon studies of hematemesis or melena and 
postoperative anemias, and these generally have been treated with 
the ulcer cure or similar diets. 


Practical Application of Theory. Besides giving an idea of the 
mechanism of regeneration, we think our way of expressing the rise 
in er\i;lirocji:es by a simple equation may be used as a standard 
for estimating the rise in individual cases. The same thing already 
has been done by Gram.* He e.xpresses the regeneration rate as 
the percentage of deficit in hemoglobin regained during the first W 
days after admission. The deficit is defined as the normal mini- 
mum for the sex minus the first determination after admission. _ If 
this manner of proceeding has any justification, the regeneration 
rate e.xpressed in this way must be a constant in patients having 
received the same treatment, independent of the size of the hemo- 
globin loss. Gram's e.xpression, then, can be formulated as 

10 X (daily rise) X 100 ^ j- 

^ (normal minimal value) — (value on admission) ^ 
This equation will be seen to be identical in form with our (La): 
(2a) (average daily rise) X K == (end value) - (lowest value). 

Gram's e.xpression is very handy for daily use but it dws not iinj) 
an^'thing that is not found in our equation too. Besides OnnK 
that 10 da vs is too short a time and ought to be replaced by a longc 
one, and we should here suggest 20 days. Fma ly Grain doc:, not 
take into accoimt new bleeding subsequent to admission. . 

Summary. Er^throc^'te-time curves are given for o() . 

with hematemesis and melena from peptic ulcer. 1 lie.?e j . 
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have been given the Meiilengracht treatment, a full puree diet from 
the first day of admission; most of them have received iron too. The 
individual curves seem remarkably straight. Starting from differ- 
ent levels, they tend to meet in one point, 4..54 millions R.B.C., 
33 days after the lowest erythrocyte value was measured. This is 
strictly in conformance to a theory for the regeneration, based upon 
the assumption of maintenance of normal blood exchange rate, 
which can be expressed by the equation: 

(average daily rise) X (longevity of erj'throcytes) = (normal 
value) — (lowest value). 

This theory has been discussed at length. In our patients a slight 
cheek has been demonstrated which may be explained by the 
assumption of a 15% diminution in production rate. 

The figure for the longevity of the erythrocytes, found in our 
patients, 33 days, is well in accord with the results from other 
methods. 

The practical applicability of our equation has been discussed. 

The author wishes to acknowledge liis indebtedness to G. Rascdi, Ph.D., for valuable 
assistance in statistical and mathematical treatment of this problem. A mathematical 
exploration of our theory by Dr. Kasch and the author will be forthcoming. Miss 
Lundgren and Miss Norman-Hansen have given tcclinical assistance. 
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OBSERVATIONS ON BLOOD REGENERATION IN MAN. 

n. The Influence of Sex, Age, Form of Hemorrhage, Treat- 
ment AND Complications on Erythrocyte Regeneration 
After Hematemesis and Melena from Peptic Ulcer. 

By E. Sriiip'DT, 

copr-NTr\Gr.N, dlnmakk. 

(From the McxHcal Department B, Bispcbjcrg Ho'^pital. Chief Phy^jeian: Pro'e--r,r 

E. Meulongracht, M.D ) 

In n jirevious commuiucation- wc have found tliat tlit* daily ri-v 
in erythrocytes in patients with hematemesis or melena from pejni^' 
ulcer is dependent on the degree of anemia. Thi.s }ia« fu'cn exprtV'C'J 



328 scHr0DT: observations on blood regeneration in man 

by an equation: R X 33 ~ *4.54 - (lowest er.\^hroc\^e value {in 
millions]). (R is the daily rise in erythrocytes [in miflions] during 
the first 20 days after the lowest value was found.) It was sug- 
gested that this equation might be used as a standard wlicn the 
influence of factors like age^ sex, and so forth are to be examined. 
Without such a standard, only patients bled down to the same 
level might be compared, as in our first paper on the rate of regen- 
eration as influenced by treatment.^ The individual deviation from 
the standard has been expressed as the difference in daily rise (ij) 
thousands of R.B.C.) between the value found and the average 
value for the corresponding minimal erythroc;vte count derived 
from -the equation. The normal average values which form the 
basis of the equation have been made out from examination of 34 
patients without any known complication, dating from different 
years. All these patients have been given a full puree diet from 
the first day of admission. The rise in erji:hroc>i:es has been 
reckoned from the lowest value found. The standard deviation in 
these patients was 12 (thousands of R.B.C.). The data from these 
34 patients have been tabulated in Table 1 . In Figure 3- will be 
found a graphic representation of the equation and the deviations 
of the 34 patients tabulated here. 

In the present paper, , the influence of sex, age, form of hemorrhage, 
treatment and complications will be examined. All erythroc\i:e 
time curves from individual patients have been treated in the same 
way, that is, the lowest er>lhroc>i:e value has been used as a start- 
ing point and the rise in red cells during 20 days after the day of 
lowest value has been taken as a measure for the rate of regeneration. 

Influence of Sex. Among the 34 patients are 9 women and 
25 men. The average deviations from the line arc '-3.2 and +1.02, 
respectively; the difference 4.22 is only 1.1 X the mean error. 

Age. The deviations are plotted against age in Figure 1. It will 
be seen that patients between 20 and 40 do not regenerate their 
blood any lietter than do patients between 40 and (50. Above GO 
we have only 2 patients, below 25 likewise 2. 

Form of Hemorrhage. Seventeen patients (3 women and 14 inen) 
have liad melena, 17 (G women and 11 men) both hernatcincsis and 
melena. Patients with hematemesis do not average a lower^hlood 
count than patients with melena (average minimal values 2./ 5 and 
2.S0). The average deviation from the standard regeneration line 
is +2.35 for tlic melena group and —2.35 for the hematemesis group. 
The difl'ercnce is too slight to he of any significance, being about 
the .size of the mean error. This is quite rcinarkaldc; one might 
perhaps have expected a better regeneration in patients witli melena 
on!v, as these at least have a theoretical possibility of reiraming 
.some of tlie lost blood through absorption during the jiassaire Goun 
tlic intestinal tract. There is other evidence tluit sucli an 
tion does not take place to any great extent. On iniero.i’opu- 
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examination of the feces from patients with inelena, one finds 
innumerable “ghosts” and even apparently intact red corpuscles. 


TabItE 1. — Patients on Meulengraciit Treatment, 


Pt. 

No. 

Sex. 

Age. 

M. 

H. 

Min. 

val. 

20 d. 
val. 

Daily 

rise. 

Devia- 

tion. 

Days 
+ Bz. 

Day 

Fc. 

Dir. 

ind. 

1 

M 

33 

M. 

1 69 

3.68 

100 

+ 13 

27 

1 

i. 

2 

M 

58 

H. 

1 77 

3 60 

92 

+ 8 

23 

1 

i. 

3 

F 

30 

H. 

1 87 

3 44 

79 

- 2 

20 

2 

i. 

4 

M 

34 

M, 

1 93 

3 16 

62 

-IS 

29 

1 

i. 

5 

F 

40 

M. 

1 94 

3.17 

62 

-17 

13 

2 

d. 

6 

M 

51 

M. 

1 97 

3.76 

90 

+ 12 

17 

1 

i. 

7 

F 

49 

H. 

2 0 

3 39 

70 

— 7 

13 

1 

d. 

8 

F 

56 

H. 

2 09 

3 64 

78 

+ 3 

20 

2 

i. 

9 

M 

37 

H. 

2 20 

3 48 

64 

— 7 

21 

1 

i. 

10 

F 

17 

M. 

2 21 

3 54 

67 

- 4 

9 

4 

d. 

11 

M 

33 

H. 

2 23 

3 GO 

69 

- 1 

15 

7 

d. 

12 

M 

27 

M. 

2 34 

3 63 

65 

- 2 

5 

1 

d. 

13 

F 

30 

H. 

2 42 

3 67 

63 

- 1 

25 

1 

i. 

14 

M 

23 

H. 

2.52 

3 58 

53 

- 8 

16 

1 

d. 

15 

F 

25 

M. 

2 62 

4 02 

70 

+ 12 

16 

1 

d. 

IG 

F 

50 

H. 

2 70 

3 53 

42 

-14 

9 

1 

i. 

17 

M 

53 

IM. 

2 76 

4 0 

02 

+ 8 

23 

13 

i. 

18 

M 

66 

H. 

2 76 

3 38 

31 

-23 

14 

1 

i. 

19 

M 

42 

H. 

2 77 

4 0 

02 

+ s 

15 

1 

i. 

20 

M 

54 

M. 

3 0 

3 68 

34 

-13 

17 

1 

d. 

21 

M 

33 

M. 

3 0 

3 97 

49 

+ 2 

20 

1 

d. 

22 

M 

49 

M. 

3 21 

3 62 

21 

-19 

10 

12 

d. 

23 

M 

32 

M. 

3 25 

4 20 

48 

+ 9 

13 

1 

d. 

24 

IM 

43 

M. 

3 25 

4 20 

48 

+ 9 

11 

1 

d. 

25 

M 

54 

ri. 

3 39 

4 02 

32 

- 3 

9 

1 

i. 

26 

F 

30 

H. 

3 44 

4 12 

34 

+ 1 

32 

1 

i. 

27 

M 

28 

M, 

3 44 

4 04 

30 

- 4 

20 

4 

d. 

28 

M 

54 

H. 

3 45 

4 23 

39 

+ 5 

22 

1 

d. 

29 

M 

54 

H. 

3 4S 

4.32 

42 

+10 

15 


d. 

30 

M 

49 

M. 

3 61 

4 68 

54 

+23 

19 

4 

d. 

31 

M 

34 

M. 

3 65 

4 19 

27 

=i= 0 

14 

1 

d. 

32 

IM 

55 

IM. 

3 72 

4 80 

54 

+28 

20 

1 

d. 

33 

IM 

SO 

H. 

3 76 

4 19 

22 

— 2 

19 

11 

i. 

34 

IM 

55 

H. 

3 85 

4 13 

14 

- 0 

26 

1 

d. 


M = molciiR alone; H = hcniatemesis and nielcna. The lowest oo'tljrocyte value 
found is given in millions per e,mm., also the value found 20 days later. In the next 
column is given the average daily rise in red blood colls during these 20 days in thous- 
ands of red blood cells, and under “deviation” the dilTercncc bet ween this value and 
the average rise as found from our equation, likewise in thousands of red blood rell«. 
Under “Days d- Bz” is given the number of days from the beginning of the hemor- 
rhage until a negative benzidine reaction has appeared in tlic feces.* 

* Meulciigracht (Acta mod. Scand. Suppl., 59, 375, 1034) reckons tlie time for a 
positive benzidine reaction from the day of admission, and not from the day of 
hemorrhage. 

Then is found the day after admission on wliich iron was begun an<l in the 
column is indicated wliether the lowest value found was the fir^t one (direct ri‘-e: d) 
or was found later as a minimum value and the rise thus an “indirect” one (indicatr*^! 
by: i). 


^Ylupplc and Robscheit-Rohhinsy too, liavc sliown tliat in c.xpcri- 
incntal bleeding anemia in dogs, lieinogloliin by month i‘^ not inure 
efVectnal in promoting regeneration than other jiroiein. It is well 
known tliat even very small volumes of blood inge.sted blown to 
0 cc.) give- a jiositive benzidine reaction in the fece-. 'i'hi-' would 
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hardly be the case if blood were digested and absorbed to any great 
extent 

^ Treatment, yl. Iron. Eleven out of the 34 patients were not 
given h-on from the first day of admission. Only 5 of these had 
been in hospital more than 1 week until iron was given. The 
deviations for those patients are: -1, +9, -19, +10, -1 (average 
— 0.4)._ As the largest deviation is only -1.6 X the standard 
deviation, there does not seem to be any retardation of the regen- 
eration. Of course no definite conclusion about the influence of 
iron can be drawn from such a limited number of patients, but we 
have felt justified in including them. 



^ Fig. 1. — Deviation’Jfrom average in relation to age. Ordinate: Deviation in 
thousands of red cells. Abscissa: ago of patient. Each point corresponds to one 
patient. 


B. Fasting and Ulcer Cure.— As already shown in another way,* 
we have found a very pronounced difference between "ulcer cure” 
and "puree diet” in their influence upon regeneration. There is a 
difficulty in treating the curves of patients on ulcer cure in the way 
used in the present paper because a fall often keeps on for a very 
long time — in some cases, indeed, until the patients are given the 
puree diet, that is, about 28 days after admission. The counts of 
no patient on pinee diet from the first day began to rise later tliiin 
seventeen days after the last hemorrhage. In this wJiv the e.staf}- 
Hshing of a minimal value for some of the patients on ulcer cure 
is impossible. When only patients showing a rise are included, (he 
nicer cure gets an undue advantage. Nevertheless, it wdl be seen 
from Figures 2 and 3 and Tabic 2 that there can be no doubt about 
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Tablk 2.- 

-Patients 

ON Ulce 

n CunE. 



Pt. 



M. 

Min. 

20 d. 

Daily 

Dela- 

Days 

No. 

Sex. 

Age. 

H. 

val. 

val. 

rise. 

tion. 

-f Hz. 

35 

M 

24 

H. 

1.21 

1.38 

9 

(-92) 

23 

3G 

M 

58 

H. 

1.28 

2.12 

42 

(-Ip 

17 

37 

M 

02 

H. 

1.00 

2 27 

31 

—57 

19 

38 

M 

35 

M. 

1.92 

2.40 

27 

-53 

19 

39 

M 

34 

H. 

1.93 

1.99 

3 

-77 

10 

40 

M 

48 

M. 

2.21 

2.93 

30 

-34 

10 

41 

M 

53 

• H. 

2.29 

3.28 

50 

-18 

20 

42 

F 

45 

H. 

2 40 

2.97 

29 

-30 

43 

43 

F 

39 

H. 

2.47 ' 

3.09 

31 

-13 


44 

F 

43 

M. 

2.08 

2.97 

15 

-41 

IS 

45 

M 

59 

M. 

2.08 

2 98 

15 

-41 

27 

4G 

F 

45 

H. 

3.13 

3.40 

14 

-28 


47 

M 

56 

M. 

3.21 

3.90 * 

35 

- 5 

11 

48 

M 

33 

H. 

3.31 

3.97 

33 

- 4 

8 

49 

M 

31 

M. 

3.52 

3.72 

10 

-20 

44 






2 


Fia. 2. — Averapo indi\’idual rcfccnomtion curve.< from patients on nicer cnro. 
Ordinate: Fed blood colls in millions. Abscissa: Days after a minimum i>ryihTr>^y*,^ 
value was readied. Linos along ordinate: Fange of minimal value- indudH in 
respective cun^e. Numbers on curves: Number of patients inrludM in re- 7 >^ctire 
curve. All curves have been interruptcHi when patients were riven tli^ je:r> di**!. 
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the great difference between the two treatments. In Figure 2 
wiU be seen average regeneration curves from 15 patients on the 
ulcer cure. The patients have been divided into tlu-ee groups, 
starting from different levels. It will be seen that the rise from 
these levels is nearly parallel; patients with a large hemorrhage 
and a corresponding low minimum level demand a much longer 
time for regeneration than patients starting from a higher level. 
This corresponds to the older conception of the manner of regenera- 



tion after liciimrrliagc.r B„t from the corrcspomlins 
aa.,.e paper" (Figure 2), it will be seen that pat, cuts <>" ">» P 
regenerate their blood in a strikingly difieren nn ’ Aeir 
eSvea tend to meet and patients fro.n a low level reg <1 [ 

blood as fast as patients from even the i„„ of a 

denced in this paper," tins corresponds to c i 
normal regeneration rate. I he patien . Jn fact, the 

show a form of regeneration very far from norm. . 
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parallelism of the regeneration lines indicates that there must lie 
a check of considerable size and that this check must conform to 
the magnitude of the blood loss : the more the patients have bled, 
the greater is the check. 

The same is seen in Figure 3 where the individual daily rise in 
patients on ulcer cure during the first 20 days after the minimal 
erythrocyte value was reached has been plotted against this value. 
The average line drawn through the corresponding findings from 
patients on the puree diet has been included and the difference both 
in manner of regeneration and rapidity of rise in the two treatments 
is clearly seen. No patient on the ulcer cure reaches the average 
for the patients on the puree diet (Line A in Figure 3) and only half 
of them are above Line B, drawn in the di.stance of three times the 
standard deviation from A. 

Tliree of the 15 patients here included have fasted for a few days 
(being given ice-pills for thirst), but they have all had very little 
food and drink for the first week. The ulcer cure in this hospital 
at the time when these patients were treated (1929-1931) started 
with ;f liter of tea and nothing else, the next day was added } liter 
of oatmeal soup. One or 2 days after was added another ,] liter 
of oatmeal soup and again 1 or 2 days feter liter of milk. 

Thus the patients were deprived both of drink and food. The 
check mentioned is not only prolonged bleeding. The fcccs of 13 
of the 15 patients on ulcer cure had a positive benzidine test for 
21.6 =±: 3 days. The average for the patients on iNIeulengracht 
treatment is 17.6 l.Q-l; the difference is not significant, being 
only 1.3 X the mean error. 

Transfusion. A third factor in the treatment besidesdiet and iron 
is blood transfusion. As only 5 patients who have been given blood 
transfusion have been followed long enough to get a curve of the 
rise in erythrocytes, the number is too small for any definite con- 
clusions. Two of the patients, furthermore, have bled down sf) 
low (0.87 and 1.58 million, respectively) that wc have no jjatients 
for comparison. But 3 patients with starting values between 2 and 
3 millions do not differ from the patients who have not been given 
a transfusion. The data are given in Tabic 3 : 




Tahle 3.— 

■Patients 

Gives 

TRANSrCSION. 


Vi, 



Min. 

Daily 

Devia- 

Hi'iuark^. 


No. 


A no. 

vnl. 

rise. 

tion. 


50 

M 

37 

0 S7 

112 

-f 1 

From exlraixdated ,av( 

.Tape lino. 

51 

F 

IS 

1.5S 

37 

--53 



52 

F 

53 

2.25 

GO 

^ 0 



53 

M 

41 

2 30 

82 

-fl7 



5*1 

F 

53 

2 55 

70 

4-10 




Tho niinimum values hero arc the lowest (atul in all these rnsc^ l!ie first i 
count (ifier transfusion. All iiaticnts have l>een pivon pim'e diet. The patient with 
a deficit of 53,000 rod blood cells per day had 4 severe henifirrhnces and wn«^ zWvu 3 
transfusions. She did not seem to have any compHeations but <\\c wa^ vor>' dcH.-at*- 
and frail. This patient is the only one in this p-oup who has not been t:i\cn iron. 
The other patients only had 1 transfusion. The findings arc seen in Fic. 4. 
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Blood transfusion in these 5 cases has not shown any definite 
: efficiency m promoting regeneration. We find it quite remarkable 
that these patients show the rises expected from comparison with 
our standard patients. 



Fig. 4.— -Rise in patients given blood transfusion. Ordinate: daily rise in thous- 
ands. Abscissa: lowest red blood cells (after transfusion) in millions. (All patients 
have shown a “direct” rise.) Full liner Average for 34 patients not transfustxl. 
Dotted line; F.vtrapolation line. 


From theoretical considerations, transfusion should not be 
expected to exert any influence upon the rate of regeneration. 
As mentioned, patients given the puree diet reach the same tempo- 
rary or final level at the same time. If the lowest blood value is 
heightened by means of a transfusion, the patients start from a 
higher level but tliis would not mean a more speedy regeneration 
as long as the blood transfused does not live any longer than the 
patient’s own blood. And for tins tliere seems to be no evidence. 

Hemorrhage From Other Diseases than Peptic Ulcer. Ten patients 
having had melena or hemat emesis from other causes than peptic 
ulcer have been tabulated in Table 4 and Figure 5 . 

These patients all show a definite failure in reaching standard 
values. vSoine of the patients are not quite comparable to our ulcer 
patients, especially those with cancer who arc of an age where ue 



SCHI0DT: OBSERVATIONS ON BLOOD REGENERATION IN MAN 335 

have very little material for comparison (above GO), The erythro- 
cyte rises for the 10 patients have been inserted in Figure 5. All 
these patients, too, have been given puree diet. No. 59 was given 
a transfusion. 


Table 4. — Patients with Hemorrhage from Other Diseases than Peptic 

Ulcer. 


Disease. 

Pfc. 

No. 

Sex. 

Age. 

Min. 

val. 

Daily 

rise. 

Deviation 
from stand. 

Day 

Fc. 

Cancer of stomach , 

. 55 

F 

63 

1.62 

56 

-32 


Cancer of stomach 

. 5G 

F 

58 

2.99 

31 

— 15 


Cancer of stomach . 

. 57 

F 

70 

2.28 

44 

-24 

3 

Cancer of colon . 

. 58 

F 

73 

2.09 

46 

-2S 


Cirrhosis .... 

. 59 

M 

50 

0 92 

89 

(-21) 

5 

Cirrhosis .... 

. 60 

U 

55 

1.3 

52 

(-46) 


Cirrhosis .... 

. 61 

F 

68 

3.41 

24 

-10 

1 

Cardiac cirrhosis 

. 62 

F 

49 

2.25 

36 

-33 

4 

Banti^s disease . 

. 63 

F 

29 

2.91 

23 

-26 

5 

B anti's disease 

. 64 

M 

78 

3 43 

21 

-12 




Fig. 5. — Rise in patients with cancer, cirrhosis of the liver or peptic ulerr with 
complications. Orclinatc: daily rise in red blofxl ceH«. Al>^ci''''a: vahio in 

millions. Full and dotted line as in Fie. 4. 
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Complications. Four patients who were gi^•en the same treat- 
ment as our standard patients and who like them had a hemorrhage 
from a peptic ulcer have suffered from some complicating disease. 
(Table 5 and Fig. 5). No. 67 was given a transfusion. 


Table 5.— Patients with Peptic Ulcer and Complication. 


Complication. 

Pt. 

No. 

Sex. 

Age. 

Min. 

val- 

Daily 

rise. 

De^nation 
from stand. 

Day 

Fc. 

Phlebitis . . . . 

65 

F 

43 

1.44 

100 

(+ 6) 

1 

Achylia, tertiary lues . 

G6 

M 

53 

1.71 

56 

-29 

3 

Undulant fever . 

67 

F 

45 

2.72 

17 

-37 


Coli-pyuria, cholelith. . 

68 

F 

67 

3.19 

' 13 

-27 

1 


It will be seen that most of the patients with complications show 
a definite lag in regeneration. The complication in most cases has 
been some febrile disease. In the patient with achylia it is debat- 
able whether he really has had an ulcer; cirrhosis or cancer seems to 
us more probable. 

Two patients have had a complication of another sort: a constant 
bleeding from another source than the digestive tract. One, a 
woman of 40, had a chronic vaginal bleeding; the other, a woman 
of 55, a hemorrhagic nephritis with considerable loss of blood. 
Both these patients had a constant fall in er;^i:hrocytes during the 
observation time. 

One patient, a man, aged 70, had a melena 1 month and another 
melena 14 days before admission and hematemesis and melena 
2 days before admission. He rose from 1.82 to 3.29 million in 
- 20 days, thus having a dai^v rise of 74,000, only 9000 below the 
standard. This shows that even an old man after severe bleeding 
can rebuild his blood quite well when once the hemorrhage stops. 

Conclusions and Summary, We think to have demonstrated that 
our method for computing the regeneration rate and establishing a 
standard can be useful when such factors as age, sex, form of hemor- 
rhage, treatment and complications* are to be investigated. Ihc 
results are not very far from what might be expected; still, we find 
it quite remarkable that neither age nor sex, nor manner of bleeding 
seem to be of any great importance. Blood transfusion can alter 
the blood level immediately but has not been able to hasten regen- 
eration. The superiority of the Meulengracht treatment in rebuild- 
ing blood in these patients once more has been established. Compli- 
cations of different sorts show a retarding influence. 
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THE INTERRELATION OF VARIOUS SYSTEMIC HEMATO- 
POIETIC PROCESSES. ■' 

By Tiieo. R. Waugh, 

ASSISTANT rnorESson of pathology, mcgill university, 

MONTREAL, CANADA. 

(From the Department of Hematopathology, Pathological Institute, McGill Uni- 
versity, Prof. Horst Ocrtel, Director.) 

If one traces the historical development of various branches of 
the biologic sciences one is impressed by tlie fact that many of them 
have followed a strikingly similar course in their method of progress. 
This consists first of an often long period given over to separation, 
identification and classification, with a great deal of stress put upon 
the recognition of specific entities. This is followed by a more 
recent period in which the interrelation of the previously separated 
entities is more fully appreciated and studied. To mention several 
examples, in the inorganic world chemistry l)usied itself with the 
discovery of new elements until sufficient were found to lead to their 
orderly arrangement in Mendeleeff’s periodic system and now the 
gradual transposition of one into another is a recognized fact. 
On the other hand, in the organic world bacteriology has been con- 
cerned with the identification of new organisms, which were held to 
be quite distinct, but now tlie intimate relation and even probable 
interchange of many forms are appreciated. 

In the fields of pathology there are many striking examples of this 
same interesting fact. From the introduction of cellular patholog\ 
by Virchow to recent times the literature has been filled with 
articles dealing with the separation and identification of different 
disease processes. Nosology controlled the picture. Tumors have 
been divided and subdivided with most detailed classification. 
This is important from the didactic standpoint, but one soon comes 
to realize these are but terms; no sharp divisions exi.st in Nature. 
We have overemphasized the precise pigeon-holing of these various 
growths. Similarly for teaching it is essential to define various 
types of inflammatory processes which come to stand out as entities, 
though as a matter of fact they are merely different combinations of 
simple fundamental biologic tissue reactions and hence cannrU be 
sharply separated one from the other. 

No better e.xample of this trend can be found than in the systemic 
hematopoietic diseases. Hodgkin,’” of (luy's Hospital, in iNhlf, 
published a paper entitled “On Some Morbid .\.p])earances of tin* 
Absorbent Glands and Spleen” and thereby called attention to a 
group of disca.scs, the separation of which was to occupy jiatlioio- 
gists for a century. Virchow,-” in IS-Jo, identified the lenko-<*-:: 

* Prosontoil in somowhnt ahbroviated form ly’forv tiu* G-Vt Kf j*^irtiTU' « o ‘y. 
Montn'al. January, 
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Colmheiin,2 in 1SG5, described the aleukemic fonii of lymphosis* 
which he designated pseudoleukemia; Kundrat/^ in 1893, separated 
off the lymphosarcomatoses; Paltauf/^ in 1897, made a detailed 
study of lymphogranulomatosis; Sternberg^ gave the name of 
leukosarcomatosis to a particular type and the forms vdth greenish 
pigmentation of the tissues were recognized. Then subdivision of 
the main groups arose, as in Ghon and Rhoman's^ classification of 
the various forms of lymphosarcomatosis. As rarer cases were 
studied many so-called ‘^atypicaP^ types were introduced, and even 
occasionally very unusual new groups were added, as the case of 
myelosarcomatosis which we had an opportunity to report. 

There arose therefore a detail of classification and nomenclature 
which was quite beyond the grasp of those not particularly inter- 
ested in this problem. Clinicians found only confusion and no 
practical usefulness in the fine distinctions and it was quite in order 
that a reaction should sooner or later come. It did with the publi- 
cation, in 1926, by Minot and Isaacs, of Boston, of a paper entitled 
“Lymphoblastoma’^ in which they recommended grouping the 
whole series of systemic Ijonphoid processes including lymphogranu- 
lomatosis, lymphosis and lymphosarcomatosis under this term. 
Their suggestion met with a most favorable reception and use of 
the term has become quite popular among physicians. This step 
was very similar to the introduction by the American College of 
Surgeons of the term “osteogenic sarcoma” to designate a clinical 
entity wdiich however was composed of various tjpes of bone tumors 
having quite diversified histologic characteristics. 

Pathologists, as a rule, have opposed this use of the term lympho- 
blastoma. Ewing, in discussing the matter a year later before the 
American Association of Pathologists and Bacteriologists, expressed 
himself as follows: “Although we may not be able .to find clear 
differences in all cases, how are we going to make progress b.y 
throwing them all into one category? I would rather see the most 
minute differences emphasized and a classification based upon them 
until the time w’hen the etiologic factors unify or divide the entire 
group.” Recently Krumbhaar,^^ in reviewing the subject before 
tlie combined meeting of tlie American and Canadian Medical 
Associations at Atlantic City, raised objections to its use. He 
pointed out it implies from its etymologic structure a neoplasm of 
immature lymphoid cells, but is employed to designate a wliole 
group of conditions many of which by all our criteria are not neo- 
plastic. lie introduced instead, though rather apologetically, the 
less committal term “Ijnnphomatoid diseases,” which would inerch 


* For sometime we have used the term ‘‘bmiphosis’’ synonjmiously with ' iympimtic 
leukemia" as employed by many clinicians and ‘‘l.vTnphadenoHis" as ii£C‘d by ruiuo 
pathologists. It thus becomes compamblo on the bmiphoid side to inyHosti on uie 
myeloid side. One thus avoids such paradoxical phrases as aleukemic . . 

use of a lomi ns bunphadenosis which implies a disease of lyuiph ^laruH for 
rather a process afToctinK tlie lyniphoid sj'stcm. 
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signify that they simulate tumors of lymphoid tissue. From the 
pathologic standpoint this name is certainly preferable, but it is 
not as handy and it is doubtful if it will come into common use. 

Now if you were to ask our brief and candid opinion of this 
whole situation, we should be inclined to answer— the clinicians 
have called our bluff. We have ferreted out the most detailed 
differences in these conditions, we have classified and subclassificd 
them and arranged them in a most complete sequence, but we have 
failed to emphasize the point, which is strikingly obvious at the 
bedside, namely, that they constitute a series of inicrrelaicd ]U’ocesscs. 
The sharp separation of these diseases during the past hundred 
years has been the natural scientific development of the subject; 
the work was necessary, but it is time to reap the harvest. How 
may this be done? 

There are Hvo possible methods of approach to the problem, 
of which, however, unfortunately only one is available to us. If 
we but knew the cause of these conditions it would probably be 
quite simple to demonstrate their interrelation from the etiologic 
standpoint. However, our knowledge here is more than grossly 
inadequate, it is practically negligible. The other method depends 
upon an analysis of the histologic processes involved in the develop- 
ment of the various pathologic lesions. In other words, we must 
show that these diseases differ only in modifications of a general 
proliferative reaction. The weight is thus shifted to the other 
foot, for we no longer emphasize the tlifferences, but lay stress upon 
the similarities. 

Before elaborating on this method of approach, it might be 
advisable to review the genetic relationship of the various cells met 
with in these processes. It is most important to have this clearly 
in mind, for on it depends a proper conception of the pathologic 
lesions themselves. 

The hematopoietic system is simjfiy that part of the much more 
extensive reticulo-cndothelial system which is conc-crncd with the 
production of the morphologic elements of the blood. It has two 
great subdivisions, the lymphoid and myeloifl tissues which in extra- 
uterine life arc met with principally in the three main orgatiic 
entities— the lymph nodes, spleen and bone marrow. In t he embryo 
and under pathologic conditions a much greater part of the reticulo- 
endothelial system may be given over to this bhiod cell forming 
activity. 

Throughout the whole reticulo-cndothelial system, but most 
obviously in all the organic entities mentioned abf)vc. we meet as 
the fundamental and primordial root cell, a relatively undifi'eren- 
tiated and highly ])otential mesenchymal element known a< the 
reticular syncytial cell. Tliese cells ar<‘ (|uite large branching ele- 
ments with pale staining vesicular oval nnciei. d'heir ])n'crS'es 
fuse into a loosely arranged network and they lie in intimate relation 
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to argyrophilic reticular fibers. As stated, they are highly potential, 
for from them may be derived not only all the ^"arious morphologic 
elements of the blood, but also the specific cells of reticulo-fen- 
dothelium and the fibrous connective-tissue series. They are not 
phagoc;vi:ic. 


Syncytial 

Root-ceJI 




Fixed 

histiocyte 


Wandering 

histiocyte 


\, 



Fibroblast 


Macrophage 


■ / ■ ' 

Hemohistloblast 

V 

r ' 

© 

Lymphoblast 

1 

\ 

Myeloblast 

1 

r 

e 


. Lymphocyte 

Myelocyte 


Chaht 1. Diagram of the genetic relationship of the principal elements of the 
rcticulo-endothelial system. 


In forming the blood elements there seems good reason to believe, 
though the arguments for this cannot be gone into here, that these 
syncytial cells first differentiate into a large common primordial 
blood cell. This cell retains the ability to form either hmiphoid^ 
or myeloid elements but loses the other potentialities and, as it 
never leaves the tissues to appear in the blood stream, is best 
designated a hcmolmfioblasf.^ From it may arise either the lympho- 
blast or root cells of the lymphoid elements or the myeloblast of the 
myeloid tissues. On the other hand, from our syncytial root cells 
of the rcticiilo-endothelial sy.stem we obtain the higlily phagocytic 
histioc\i;es which are so conspicuous in the lyinpli node.s, bone marrow 
and spleen and wiiich as littoral cells line the sinuses of these organs. 
These cells are fixed but from tliern are derived the wandering 
liistiocx'tcs and large macrophages, whicJi play sucli an important 
role in infiammatory reactions. Idiese cells prolmbly do not retain 
hematopoietic potentialities, but can develop into the various ele- 
ments of the fibrous connective-tissue series. It is obvious, tlierc- 
fore, that we have present throughout the whole rcticulo-cndothelial 
system in tlicse .syncytia! root cells elements wliicli can quite readily 

* 'rho ivriu i.s in a HlighUy diflcrt'nt 5on‘‘0 than by I'Vrrnla who 
it. Thus conception of a common blood cell which difTcrj? from tlio primordial rc mi 
^ lcsench^^ne but never enters the circulation and is essentially a tissue clement iiin> 
he dcritrnntcd ns histoid unitnrism. 
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under proper stimulations differentiate into a great I'arietv of liigher 
forms. 

Now that we have reviewed the vast potentialities of this .system, 
let us consider for a moment the character of the tissue change which 
may take place. Nearly all of the various systemic hematopoietic 
diseases are concerned with cell multiplication, that is, they are 
proliferative in type. For years it has been customary in pathology 
to recognize two main types of this activity: one consi.sts in the 
formation of new elements similar to the tissue from which they 
are derived and having normal functional activity. Such newly 
formed cells are always under complete environmental control and 
hence their multiplication is limited. This process is referred to 
as hypcrpla.'iia. The second type of activity consists in the repeated 
formation of cells, which are more or less atypical, fail to reach 
complete differentiation and retain, if any, only abnormal and per- 
verted functional activity. These cells have apparently lost the 
normal environmental restraint to growth and hence appear to have 
assumed a certain independence. This is referred to as neoplomt, 
or tumor growth. 

In our earlier studies on the hematopoietic system it became 
quite clear to us that the gap between these two types of activity 
was too great to form an orderly sequence and that we must intro- 
duce a third form' between them, for which we have used the term 
kaUiplasia. In this form which approaches hyperplasia on the one 
hand and neoplasia on the other, the c'ells do not reach eomjilcte 
differentiation and often show certain atypical features of develop- 
ment, but they still cxhiliit evidence of environmental control and 
lack the apparent independence of true neoplasms. 

The introduction of this intermediate type of activity ha.s been a 
great help in interpreting and teaching the interrelation of the vari- 
ous hematopoietic processes, but imagine our delight when on 
apjilying the same idea to other parts of the beidy it became obvious 
that it was not merely a convenient term, but seemed to exjircss a 
fundamental principle of the proliferation of cells under jiathologic 
conditions. To mention an example, one finds in traeinii the 
development of cancer of the breast from the simple ejiithelial 
hyjiorplasias an intermediate stage in which the cells lack comjilete 
differentiation and apjiear atypieal but as yet are not emarieipate<! 
ami never at this stage exhiiiit metastases. 

We do not mean to imply liy bringing uji the distinction belwetui 
the.se various types of proliferative activity and arranging them in 
a sequence, that in all eases of tumor growth one can readily dis- 
tinguish the three steps. Transformations of hyperplasias into nett- 
plasms undtaibtedly oceur without at least any apitareiit introdut'- 
tiou of the katajilastie jihase. However, it is quite jto'-ible tliat 
under such circumstances the .^tejis are taken too rapidly to be 
readily recognized. 
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To recapitulate, therefore, we may say that we have in tlie 
hematopoietic organs a system of cells, headed by the highly poten- 
tial syncytial reticular elements, which may under abnormal stimu- 
lation undergo a series of interrelated proliferative activities which 
vary all the way from simple hyperplasia, through kataplasias, to 
true neoplastic grovd:hs. Because of the diversified potentialities 
and the various grades of activity the possible end results as we see 
them in the patient are almost infinite. Some of them are doubtless 
more common than others and these have been identified and given 
various names as entities by diflFerent observers, but no sharp sepa- 
ration actually exists in Nature; our classification is purety arbitrary. 


NEOPLASIA- 


KATAPLASIA^ 


hyperplasia^ 



Lymphosorcomatosls 

Retothelsarcomatosis 


(large cell) 

• 

Lymphosarcomatosis 


(small ceil) 


Acute 


Reticulosis 

Subacute 

- Lymphosis 


Chronic 


Lyrnphogranulomatosis 

(Hodgkin's) 

Giant follicular (Brill) 

Gaucher's disease, etc. 

Status Jymphalicus 


Irritative reactions 

Irritative reactions 

(lymphocytosis) 


MyefosarcomatosFs 

Multiple myeloma 
Acute 


Myctods 


Chronic J 
Anemia 

pseudolcukcmla 

Infantum 

Myeloid metaplasia 

Irritative reactions 
(leukocytosis) 


Recticular 


Lymphoid Myeloid 

Chakt 2. — Diagram of the interrelationship of various diseases of the rcticulo* 

endothelial sj^stem. 


Should we desire for didactic purposes to chart tlie interrelation 
of these processes with the well-recognized disease entities, we 
might do so as follows : We erect three tall columns representing . 
the three main forms of the proliferative activity of the reticulo- 
endothelial system, first the myeloid, second the Ij^phoid and 
third the reticular form. At the bottom of these we place the 
hyiicrplasias, above them the kataplasias and at the top the neo- 
plasias. . 

In the myeloid column as we ascend we meet first the niarkwl 
myeloid In^pcrplasia, associated with long-continued leukocytosis, 
as in chronic sepsis. This reaches an extreme degree bordering on 
kataplasla in the anemia p.seudoJeukemia infantum of von Jak.scl>. 
We then in ascending to the kataplasias enter the more chronic forms 
of myelosis, which grade all the way up through the suhaciitc o 
the acute .sarcoid types, having many features of true tuino^, 
wliilc at the top rest the multiple myelomata and myclosarcomato.si-'- 
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111 the lymphoid column we first have simple hyperplasias which 
are met in many irritative processes and which reach a liiglier degree 
in status lymphaticus and the giant follicular hj^ierplasia of Brill. 
We then encounter among the kataplasias the chronic lymphosis of 
adults, the subacute form of childhood and then the acute form only 
met with in infancy. Above this we pass into the lymphosarcoma- 
tosis of Kundrat. 

And in the third column of reticular activity we place among the 
hjTierplasias at the base, first the simple irritative hj^ierplasias and 
those associated with the highly phagocji;ic storing capacity of the 
cells as expressed in Gaucher’s disease and similar conditions. 

Above these and approaching the kataplasia because of the 
abnormal and often atj^pical features of the hj^ierplastic activity 
comes Hodgkin’s disease, or lymphogranulomatosis. With it are 
often certain exudative features and the laying down of abundant 
collagenous fibers. Corresponding to the leukoses of the linnphoid 
and myeloid series we have here the rare and only recently described 
reticuloses, and finally in the neoplasms the true reticular-cell 
tumors, or retothelsarcomatoses.* 

It is interesting to note that in lymphogranulomatosis we quite 
frequently have an ascending of the scale into a ncop!a.stic procc.=:.s 
known as Hodgkin’s sarcoma. It is a tumor of the reticular ele- 
ments. 

This is a convenient chart for didactic purposes, but its ptincipal 
value is that it impresses upon us the artificial character of our 
divisions into entities and the interrelationship of the whole. With 
it the interpretation -of atypical and so-called intermediate cases 
becomes comparatively simple, at least we rest in the assurance 
that we have a reasonable explanation for their occurrence. 

For example, we recently obseiwed a case having all the gross 
pathologic features of Ijmiphosarcomatosis but with a leukemic 
blood picture. Histologic examination revealed a form of prolifera- 
tive activity lying between the kataplastic ljunphosis and neoplasia. 
This approach to the kataplasias evidently allowed for entrance of 
the cells into the blood stream. Such a case is hard to classify, but 
simple to understand. 

Another phenomenon whicli it has helped us to interpret is the 
fact that acute myelosis is so much more common thati acute 
lymphosis, while myelosarcomatosis is much rarer than the corre- 
sponding lymphosarcomatosis. If we apply the principle of inter- 
relationship it seems quite certain it is because the lymphoir] cells 
cease to enter the blood stream at a much lower point in the cnhnnu 

* In our disciiS5ioii of the cytogenesis of the blood elements wo hnve purj>o-ely 
avoided introducing the monocytes as a separate line of blood-coil devoloj^mcnt. 
While wc quite appreciate there are many points favoring the trialistic from 
experimental fields, this is not supported in our exi>oricnce by the hemutopoi#'?:c dis- 
eases ns they appear in man. We have as yet to hoe a so-called “monoryt leukemia'* 
winch on careful study and following of the case did not prove eventually to a 
myelosis. 
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than the myeloid cells and consequently we assign to tlic l\inpho- 
sarcomatosis a larger portion of the l.^nphoid column, while the 
corresponding m3^eloid area comes under the m^^'closes. 

Another problem which has alwa^^s been the subject of a great 
deal of argument in pathologj^ seems to .be quite readilj'’ explained 
by this conception. For years Ijmiphogranulomatosis has been 
looked upon as an inflammatory^ process while lyTOphosarcomatosis 
was neoplastic, still there appeared to exist intermediate t\’pes 
between the two conditions. The confusion has been due to" the 
impossibility of defining the limits of what one considers inflamma- 
tory. After all, the predominating features of Hodgkin's disease 
are proliferative and the high potentiality of the reticulo-endothelial 
tissues can explain the great variety of histological pictures which 
occur in this condition, even to the formation of the collagenous 
fibers. If there are certain exudative features it does not alter the 
fact that the process is primarity the result of certain biologic 
influences which stimulate the cells to proliferation and which as in 
all these diseases are brought to bear on the reticulo-endothelial 
tissues. 

It is interesting to note that there is a great deal of support for 
the idea of the interrelationship of these diseases from the experi- 
mental fields. Fisher- Wasels^ and his co-workers have been able to 
produce, in animals treated over a long period tar, hy the 
injection of indol, various types of reaction which in some cases take 
the form of lymphosarcomatosis, in others either lyunphoid or 
myeloid leukemias. Also Furth,^ at Cornell, has caused the devel- 
opment in chickens of a great variety of reticulo-endothelial reactions 
by means of a single filterable reagent. These vary' all the wa.v 
from hy’perplastic processes to what he is satisfied to consider 
tumors. That is, it lias been shown ex’perimentalty that the same 
etiologic factor can produce reactions in the reticulo-endothelial 
sy'stcm which fall into different entities of our classification. This 
is a very'' convincing corroboration of our A'iews and a death blow 
to any conception based on the specificity of each condition. 

To our minds it is quite as ridiculous to draw a sharp line between 
many' of these hematopoietic diseases as it is to separate clearly the 
various histoid tumor growths ranging from the higlily' rliffcren- 
tiated fibromas down to the very' immature spindle-ccll sarcomas. 
Such divisions are arbitrary', and only' a convenience for purposes 
of classification, record and teaching. They' do not exist in Nature. 
At the same time no one w'ould recommend giving them uj). Diey 
serve a very' distinct and useful purpose w'ith this limitation. ^ 

To the ciinician tlicy' should remain as diagnostic disease entitie>* 
hut lie should ever bear in mind tliat transition types fnay' readily 
occur aiul consequenth' a sharp separation may' frequently' he quite 
impossible. On the other hand, the pathologist, and more ])artieu- 
larlv he who is responsible for the diagnosis of liiopsy mntenab 
should find the concept ontlined here very' useful. 'Jliere is a rhstinct 
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difference in approaching a slide of enlarged lymph gland, for 
instance, with the idea of placing its lesion at once in one of the 
well-recognized liematopoietic diseases, from first analj'^zing the 
nature and character of the proliferative changes which have taken 
place and determining the position which it occupies in a series of 
closely related processes. 

Summary. Our identification and separation of the various 
disease processes of the hematopoietic organs which are character- 
ized by proliferative activity have reached a stage where it is 
advantageous to take cognizance of their interrelationships. This 
may be done by consideration first of the genetic relationship of the 
various cells of the reticulo-endothelial system, and second, the 
types of proliferative activity which they undergo. On this basis 
these various diseases form a quite definite series which blend from 
one into another. Moreover, by such a conception the interpreta- 
tion of manj^ so-called atypical forms becomes comparatively simple 
and intelligible. 
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DriUN'G tlie past few years it has been the opportunity of one of 
us (15.S.T.) to manage medically a number of patients who at some 
previous date have been subjected to a subtotal gastrectomy. The 
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literature on tlie postopera ti^^e results attending this type of surgery 
is not meager.. However, a goodly portion of it "is relative to 
isolated physiological phases of gastric function rather than to the 
clinical status of the patient at varying postoperative periods. 

Two questions seemed to us of importance in a postsurgical study 
of partially gastrectomized patients. First,. are there enough after 
results of gastric resection, common to all cases, to allow the physi- 
cian to anticipate to his patient what he may expect as the result of 
si^gery? Second, may any phase of the patient’s preoperative con- 
dition particularize to that individual what his postoperative state 
is most likely to be? 

In an endeavor to answer these questions, we have studied an 
admittedly small series of 26 partially gastrectomized patients. 
This survej'- included a stool analysis, study of the gastric secretory 
function, the hematology of the patient, a Roentgen ray study of the 
stomach, and careful interval history since the date of operation. 

In this group of 26 patients, 16 were operated upon for duodenal 
ulcer and 10 for gastric ulcer. Table 1 gives the comparative time 
since operation, sex, and age at the time of the present analysis. 
Tlic longest period of time since operation was 12 years; the shortest 
was 5 months. 

Table 1. 


Males 17 

Females 9 

Operation less than 1 year , . . . 0 

Operation between 1 and 5 years 11 

Operation over 5 years ago 9 

Ago at time of present analj^sis: 

30 to 40 7 

40 to 50 0 

50 to 00 0 

GO to 70 5 

70 to SO 2 


All the cases were operated upon by one surgeon, and according 
to the technique of Richter.=® This operation has its origin in the 
second operation of Billroth and consists of a wide resection of the 
stomach including especially the lesser curvature and magcnstrassc, 
with an end-to-side gastrojejunal anastomosis. The lesser curvature 
border is closed partly to make a spur which tends to prc\-ent the 
passage of stomach contents in the wrong direction (Fig. 1). 

In short, the operation is a subtotal remo\'al of the lesser curvature 
and distal half or more of the stomach, spur formation at the lesser 
curvature and a vertical position of the stoma in the standing posi- 
tion of the patient. This leaves approximately 40% of the fundus. 

From a physiologic standpoint, gastric secretion is divided into 
four separate phases and is not a single response to the .stimulus of 
food intake. The primar>- or cephalic pha.«p is initiated by seeing, 
tasting, smelling and sw.allowing food, starting almost immcrlintely 
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and lasting about 15 to 30 minutes.^® The mechanism of stimiulation is 
probablj'^ through the vagus nerve. The secondary phase is initiated 
when food chemically stimulating the pylorus of the stomach causes 
the fundus, udierein the gastric glands are located, to secrete. 
According to Ivy® this phase is hormonal or secretogogue in type, 
as isolated fimdic pouches in dogs, where an extrinsic nervous 
mechanism cannot be associated, will secrete upon chemical or 
mechanical stimulation of the antrum with food. Klein and Arn- 
heim’^ report similar results. Priestly,^® however, feels that the re- 
moval of the antral phase in dogs, at least, does not effect the con- 
centration of gastric secretion from the gland-bearing fundus. The 
third phase is intestinal, appearing late, probably 1 to 6 hours after 
food intake.® Very little is known about this phase of gastric secre- 
tion. The fourth factor is the spontaneous or continued secretion, 
varying in amount from 2 to 50 cc. and independent of food intake.^ 



Fig. 1. — Fichter: Diagram of Surgical Procedure. (Courtesy of Surg., Gyncr. 

and Obst.). 

A considerable amount of statistical data has been published 
concerning the influence of resection of the antrum of thb stomach 
upon the secretion of hydrochloric acid in both duodenal and gastric 
ulcers. Ivlcin“*, in a series of over 100 cases of partially gastrecto- 
mized patients, found a wide variation in the acid secretion, ranging 
from complete aehyliagastrica to hypersecretion. He concluded 
that in removing only one phase of secretion, namely the antral one, 
and leaving the three other factors concerned, the end result de- 
pended entirely upon what per cent of the total secretion the antral 
nhase played. This is undoubtedly an individual variable. Patients 
whose pre-operative gastric secretion was due in a large percentage 
to tlic antral phase consequently would tend to have a lower post- 
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operative acidity if that factor was removed. Another factor he 
concluded is the reflux of neutralizing substances into the stomach, 
namely pancreatic juice and bile. Even the test meal and saliva 
tend to neutralize the existing free hydrochloric acid. Their achlor- 
hydria patients were found to occur more frequently in those cases 
operated upon for gastric ulcer than for duodenal ulcer, explained 
in part probabl^^ by the fact that inhibitory impulses to gastric 
secretion originate in the early duodenum, and possibly removal 
of these inhibitions tend to permit greater secretion. Comfort 
and Osterberg^ found only 20% of their partially gastrectomized 
patients to have an achlorl^ydria, using, however, histamine and 
not a test meal as a'diagnostic means. According to their interpre- 
tation, since Priestly^^ showed that the removal of the antral portion 
of the stomach in dogs did not influence the concentration of free 
acid obtained from the fundus, and that the antral mucosa appar- 
ently did not play an essential part in the formation of a hormone 
necessary to the chemical phase of secretion, there was therefore 
no reason why the cells should not secrete as well postoperatively 
as before operation. Shapiro and Bergy^ after a subtotal gastrect- 
omy and double vagotomy in dogs, induced only a temporary re- 
duction in gastric secretion (acidity) which was followed by a return 
of acidity and secretory function. Lorenz and Schur^** reported 
75% of their patients with subtotal gastrectomy to have an achlor- 
hydria. Lewisohn ,^2 1927, reported 77% anacidity after opera- 
tion. Klein^’^® concluded that an immediate hypoacidity and achlor- 
hydria in 7S% of cases operated upon for gastric ulcer and 18% for 
duodenal ulcer occurred and that these percentages rose to 100% 
and 00% respectively after 0 months. 

Gasfric Sccreiion. Our method of secretory analysis consisted in 
passing a Rehfuss tube into the stomach, and then retracting it ^ 
just beyond the sphincter action of the cardia whereupon air could 
be aspirated from the esophagus. The tube was then again lowered 
not over 3 to 5 cc. into the fundus of the stomach. Tliis procedure 
we feel could not have allowed the tip of the tube to lie in the 
jejunum. A fasting specimen and 15-niinute specimens of gastric 
juice for 2^ hours were removed from the stomach, after a test meal 
consisting of two slices of bread and 400 cc. of water was given. 
One patient received SO cc. of 7}% alcohol in place of the bread and 
water meal. All gastric analyses were taken in tlie morning and 
upon an empty stomach. Eight achlorfiydria patients were given 
0.5 mg. of histamine hypodermatically after they failed to show free 
acid with tlie above-mentioned meal (Table 2). 

Taulf. 2. 

Xunil>cr of patients with free ftcid « 

Xuni1)or of patients with an urhiorhydria . , • * 

XuniI>or of jiatients pven liistaniinc *- 

Xumber of patients showinp acid after histamine . 

Xumber of patients having bile in fastinc or first specimen .1- 
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As may be noted, 17 of tlic 2G eases of partial gastrectomy in 
our series (65%) had an achlorh 3 'dria with our technique of inA^esti- 
gation, leaving 9 cases (35%) Avith Avorking free h3^drochIoric acid. 
B3'- AA'-orking free hydrochloric acid is meant enough acid present to 
be expressed in a measured degree Avith Topfer’s reagent Avhen 
titrated against N/10 sodium h3"droxid solution. The combined 
acid was not interpreted as a measure of the degree of the secretion 
of h 3 ^drochloric acid, as in none of our cases did Ave find a combined 
acidit 3 '^ of over 8° Avhen free acid Avas not demonstrable. Neckeles 
and Scheman,^^ using continuous aspiration and titration of succes- 
siAmb^ minute amounts of gastric secretion, found some free acid in 
Amry small amounts in IS of 20 patients Avith partial gastrectomy. 
IIoAvever, such small amounts are inadequate for normal digestion 
at least from a clinical standpoint, and ma 3 '- be explained in part on 
the basis of the spontaneous or continuous secretion.^ 

Of the patients Avith measurable amounts of free h 3 ''drochIoric 
acid, 5 had free acid of less than 5° in all specimens, the remaining 
4 having a higher range betAveen 10 and 50°. We haA^e purposely 
not included those patients shoAving free l^ydrochloric acid onl 3 '- 
after histamine stimulation, because Ave feel as do man 3 '’ others, 
that the secretion folloAving histamine is not a normal secretoiy 
response as is the response to food intake. There are three reasons 
for this vieAVpoint. First, histamine is a poAA'erful chemical stimulus 
of the gastric glands themseh^es. Second, the other three aboA'e 
mentioned phases of gastric secretion are not included. Third, the 
nature of the secretion is in a pure state, undiluted Avith test meal 
or saliva. HoAA^ever, S patients presenting an achlorh 3 'dria were 
given histamine and 3 Avere found to haA^e free acid after the injec- 
tion. This left us Avith the supposition that the remaining 5 patients 
AA'ere absolute achlorJi 3 ’dric cases. 

The question of the neutralization of gastric secretion 63 '^ the 
reflux of pancreatic secretion and bile is frequentl 3 ' considered 
as a factor in the production of, or rather the interpretation of, an 
achlorh 3 'dria. It has been stated that the value of histamine in the 
stud 3 ^ of chemical values after partial gastrectomy, lies in disclosing 
free acid marked 63 " the neutralizing influence of the base in the re- 
gurgitated duodenal or jejunal contents.^ That, at least in our 
patients, the reflux of bile is not uncommon, can be concluded from 
the fact that 12 of the patients in our series had a trace of bile in 
either the fasting specimen or first 15-minute specimen after the 
meal or both. Onl3' 2 patients haA-ing bile in their fasting or first 
specimen AA'ere found later to haA'e a measurable amount of free 
acid. In the 7 remaining cases of the original 9 having free acid, 
no bile AA'as found at aiyA' time. 

ScA'cn of the 9 cases having postoperatiA'e free acid (77%) had 
been operated upon for a duodenal ulcer. This is in accord Avith the 
findings of Klein, namelA' that duodenal lesions are more apt to 
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have an adequate amount of free acid after operation than arc those 
patients operated upon for gastric ulcersd“ An effort was made to 
correlate the incidence of a continued high postoperative curve 
with a high preoperative curve.^ Of 8 cases with free acid before 
operation of over 50°, only 4 had postoperative acid at all, and of 
these, the highest degree of free acidity w'as 32 °. Thus we concluded 
that a high pre-operative curve does not necessarily mean that the 
patient will have a high postoperative curve, and in reality he has, 
at least in our small series, a 50% chance of having an anacidity. 

Postoperative Anemia. The question of the occurrence of an 
anemia following subtotal gastrectomy and its interpretation is, as 
yet, only partly understood. Castle, Townsend, and Heath- 
postulate that an intrinsic factor is necessary for the development 
of a substance which causes red blood cells to mature, and that this 
substance is present in the gastric juice obtained from apparentlj’’ 
normal individuals, but not found in the gastric juice of patients 
with pernicious enema and achlorhydria. iMeulengracht'® proved 
that in the pig, at least, the pyloric glands and Brunner’s glands in 
the duodenum were the productive sites of Castle’s intrinsic factor, 
the fundal glands being inert from this standpoint and the glands of 
the cardia still open to question. Unless the intrinsic factor exists 
at least in part in the human duodenum, one might well suspect 
that the subtotally gastrectomized patient was being deprived of 
the necessary antanemic- factors and that some form of anemia 
should be found in these patients. 

Ivy, IMorgan and Farrell” suggested, after observing partially 
gastrectomized dogs up to 10 years after operation, that the factor 
of safety in the digestion of protein and iron was reduced, because 
all their female dogs developed a secondary or hjq)ochromic anemia 
when the added strain of pregnancy was imposed, apparently re- 
sponding, however, immediately to subcutaneous iron without a 
change in diet. Rosenthal and Abel" found in a series of 114 
cases of subtotal or total gastrectomy, no cases of pernicious 
anemia; however, 14% had a varying degree of secondary anemia. 
Walton”*' found onlj^ G instances of secondary anemia in 794 cases. 

In an effort to determine what the blood pictures were in our 
group of 26 cases, each was subjected to a complete blood count and 
smear, hemoglobin determination witli a Sahli hemoglobinonieter 
and hematocrit reading. Only 1 patient had a count under 4,000,000 
red blood cells, this being .3,850,000 with 10.2 gm. of hemoglobin, 
and was interpreted as a mild hypochromic anemia. All henuv 
globin determinations expressed in grams were normal, altlioiigh ;> 
patients had low normal values between 13.5 and 14 gm. for re 
blood counts of 4.5 million cells. Hematocrit interpretations vere 
normal and varied between 4 and 5.3. These findings taken col- 
lectively would suggest that at least sufficient intrinsic factor was 
being produced, po.ssibly as sugge.stcd by IVIeulengnieht,''' from 
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Brunner’s glands in the duodenum, as the pylorus in all cases was 
absent. In addition they would suggest and in accord with more 
recent views, that gastric resection in man is more likely to be fol- 
lowed by a hypochromic or secondary anemia than by pernicious 
anemia, and that when pernicious anemia does occur after gas- 
trectomj’', it is probably an accidental happening.® 

Dilatation and Emptying Time. No reference could be found in 
the literature relative to the hypertrophy of the remaining fundus 
in man following partial gastrectomy. Milanes,^® however, states 
that there ensues some widening of the gastric stump and anasto- 
motic loop in the postoperative cases he reviewed. Of 12 partially 
gastrectomized dogs in which approximately 66% of the stomach 
was removed, Ivy® found that 9 dogs developed both definite 
hypertrophy and dilatation of the remaining stomach which was 
quite evident at 2 months and maximum at 6 months postopera- 
tively. 

Each patient of our group was given a Regal motor meal and 
200 cc, of a 2-ounce water suspension of barium to be sipped with the 
meal. The emptjnng time was noted. The stomach was then filled 
with barium mixture to determine the approximate size of the 
remaining fundus, and one Roentgen ray plate taken. Two normal 
unoperated-upon patients, used as controls, by the same technique 
were found to have a complete emptying time of between 3| and 
4 hours. 

In our series, 20 patients (77 %) had a complete emptying time 
of the stomach of 2J hours or less. Four of these emptied so rapidly 
that bj'^ the time they had finished their meal and entered the 
fluoroscopic room their stomachs were almost empty. In the re- 
maining group of 6 patients having an emptying time of over 2y 
hours, all were empty of the opaque barium at hours, but a high 
fluid level was still present indicating that these stomachs were 
really not empty. Undoubtedly some food was still mixed with this 
fluid and the barium had merely settled out and passed on into the 
small bowel. We were unable to determine the cause of this delay 
jn emptying time, whether due to a small postoperative stenosing 
stoma, or to a sphincter action of the jejunum could not be de- 
termined. However, it is interesting that of these 6 patients re- 
taining fluid after dh hours, all were without s^miptoms related to 
this relatively increased emptying time. "While some of the stom- 
aclis varied quite notably in size, no positive Roentgen ray evidence 
of dilatation could be set forth. Neither could we observe any 
definite jejunal dilatation. 

Recurrent Ulcer. In all gastric surgery for peptic ulcer, the 
question of recurrence of ulcer, both marginal and small bowel, 
is imminent. Ivy and Fauley" found the duodenal mucosa more 
resistant or less sensitive to acid gastric contents than the jejunal 
mucosa, Rienhofi-* states that in gastrojejunostomy, jejunal 
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ulcers occurred in 25 % of the cases. Of 12 partially gastrectomized 
dogs, Ivy^ found 3 had developed jejunal ulcers. 

In our series of 26 patients, 2 cases of postoperative jejunal or 
marginal ulcer were noted. One had definite Roentgen ray evidence 
of the lesion just below the surgical stoma and the other had had 
three separate hemorrhages since operation 10 years before, which 
we took as evidence of an existing lesion. Neither case gave a 
symptomatic picture of ulcer. In this relatively small series of cases 
it is impossible to state definitely that a gastrojejunal ulcer is more 
likely to occur in a patient having a continued free acid secretion 
after operation, than in one having an achlorhydria, but it is worthy 
of mention that, both of the recurrent postoperative ulcers in our 
group were observed in patients who had between 10 and 30® of 
free acid in all specimens. 

Small and Large Bowel Status. It is a well known fact that one of 
the most common causes of a chronic diarrhea aside from those of 
bacterial or protozoal origin is an achlorh^^dria. It is to be re- 
marked that with the production of an anacidity in such a large 
percentage of cases following partial gastrectomy and with a fairly 
high grade hypoacidity in others, especially when associated with a 
stomach which empties considerably more rapidly than normally, 
one would expect a goodh'' proportion of these cases to develop 
a mechanicall}^ irritable bowel. All patients in our series were 
maintaining themselves on a general diet, save one who was ex- 
cluding only meat. Eight patients gave a history of having from 2 to 
10 ^‘attacks” yearly of semiformed to loose stools, associated either 
with abdominal cramps, abdominal soreness or flatulence. Only 
1 patient in this group of S had available free hydrochloric acid. All 
had been operated upon over 3 years prior to the time of this ex- 
amination, save 1 whose operation had been S months previously. 
It is worthy of mention that in our series of patients, 9 were females 
and 5 of these were in the group of S complaining of an irritable 
bowel syndrome. One was severe enough to present a definite 
nutritional problem, passing bulky undigested food in her stools- 
In addition to these 8 cases above mentioned, 7 voluntarily stated 
that a definite increase was noted in flatulence over wliat they had 
experienced pre-operatively. Thus a total of 15 cases (5S%) of our 
group complained of some form of intestinal unrest. 

General Sgmpioms. Two patients complained of discomfort m 
the form of a dull pain or a sensation of pressure in their stomachs 
if food was eaten relatively rapidly. Two more found tliat if food 
was not taken frequently, dizziness or weakness almost approaching 
syncope occurred. Only 1 complained of water brash. 

Thirteen patients (50%) maintained the same weight as prior to 
operation; S (30%) had gained in weight, while 5 (20%) 
weight. Five (20%) complained of easy fatigability and / 
stated that thev had decidedly less strength tlian before opmiUon. 
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Realizing of course that the question of weight and strength are 
both subject to rather great individual interpretation^ we present 
these averages merely for the interest they maj' arouse. 

Summary. From a clinical, physiological, and symptomatic view- 
point, just what does the future hold for the average patient sub- 
jected to a subtotal gastrectomy? Because we were interested in 
this que.stion we studied the secretory function, hematology, motor 
function, and postoperative history of a relativelj’’ small group of 
20 patients. 

In 65% of the cases, a postoperative achlorhydria was found. 
The probability of a patient having working free hydrochloric acid 
after his operation was greater if he had had a duodenal ulcer than a 
gastric ulcer. Also because a patient had a high pre-operative acid 
curve, in our series at least, did not mean that the postoperative 
acid curve would be high. In fact, in 50% an achlorhydria was 
found. Only 2 of 12 patients having bile in the fasting or first 
specimen had free acid in following specimens. Certainly neutraliza- 
tion with alkaline duodenal contents is a factor in some cases. 

No gross blood changes were observed. Only 1 patient in 26 
had a red blood cell count under four million cells, this being 3,850,- 
000. Five had low normal hemoglobin determinations with normal 
red blood counts of over four and one-half million cells. All hema- 
tocrit readings were within normal range. 

The motor emptying time of the stomach was found to be de- 
creased over the normal of 3| hours in 79% of the cases. Twenty- 
one per cent still had a high remaining fluid level at SJ hours. No 
cause for this difference in emptying time could be determined. 
However, these patients were asymptomatic. No positive evidence 
of gastric dilatation or hypertrophy could be determined, although 
the size of the remaining fundus varied moderately as would be 
expected. 

Fifty-eight per cent of the series gave a history of some form of 
intestinal unrest, and of 8 cases with a definite irritable colon 
syndrome only 1 had available free hydrochloric acid. 

No patient had a postoperative continuance of the chemical 
distress of ulcer following operation, although there were 2 instances 
of ulcer recurrence. All stools were negative for undigested food 
and blood, save 1 case of diagnosed jejunal ulcer which revealed 
occult blood in his stools. 

Fifty per cent maintained their weight since operation, 30% 
gained weight, while 20% had lost weight. Forty-three per cent 
complained of either easy fatigability or less strength. 

Conclusions. ] . Sixty-five per cent of our cases had an aclilor- 
hydria. 

2. A ijostojx'rative achlorliyrlria was more common in gastric 
ulcer than duodenal ulcer. 
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3. A high pre-operative acid curve did not necessarily mean a high 
postoperative acid curve. 

4. Reflux of bile is a definite factor in the interpretation or 
production of an achlorhydria. 

5. Only one relative secondary anemia was observed. 

6. The emptying time of this type of operated upon stomach is 
usually decreased. 

7. No postoperative dilatation or hypertrophy of the'stomach was 
observed. 

8. Fifty-eight per cent of our cases gave a history of some form of 
intestinal unrest. 

9. Two of 26 cases had a recurrent marginal or jejunal ulcer. 
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Certain cardiac patients wlio can lie comfortably in one recinn- 
hctit position, usually tlic right lateral, cannot tolerate another 
recuinhent position, usinilly the left lateral, and are forcct o 
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abandon the latter for the former by symptoms winch they cannot 
endure. This phenomenon, which for the sake of brevity we will 
call "trepopnea,”* is just as common and just as definite as orthop- 
nea. There are certain indications that trepopnea and orthopnea 
are related, and that both may be manifestations of the same type 
of underlying mechanism. 

The fact that some patients with heart disease do not like to lie 
on the left side is apparently known to most experienced physicians, 
with whom we have discussed the problem. We have twice encoun- 
tered brief statements regarding this fact in the literature.®-^ How- 
ever, we can find no evidence that trepopnea in cardiac patients 
has ever been the subject of careful study. If it has been, the 
results of such investigation are not common knowledge. Conse- 
quently in this paper, certain observations concerning it are reported. 

Cardiac patients of all available types have been studied. They 
were placed in various recumbent positions and watched. They 
were not questioned until their appearance and behavior in the 
different positions had been observed. They were then questioned 
carefully about the symptoms they had experienced. They next 
were asked to resume the unfavorable position and to describe each 
sensation as it appeared and, finally, were Requested to move to a 
favorable position and to describe the disappearance of their symp- 
toms. In addition, certain observations, to be described below, 
were made with the subjects in the various positions. 

On the basis of this type of study, the patients were found to 
group themselves into four general categories: (1) Those who 
could lie comfortably in any recumbent position; (2) those who 
preferred one position, or objected to another for relative minor 
reasons, such as habit, or annoyance at hearing or feeling the heart 
beat; (3) those who had more compelling reasons for preferring one 
recumbent position to another, who experienced dyspnea and dis- 
comfort in the chest when in the unfavorable position, but who could 
endure it; and, finallj’’ (4) those who were actually forced to abandon 
one recumbent position for another by symptoms which they could 
not endure. The last two groups constitute the material upon 
which this paper is based. At first only the patients in Group 4 
were studied, but it soon became evident that there was no very 
clear-cut dividing line between tlie individuals in Group 3 and those 
in Group 4. Patients in the two groups described the same sj'mp- 
toms and exhibited the same behavior. Those in Group 4 either 
experienced greater discomfort or possessed less fortitude. It was 

* 0 have boon unable to find a term which completely expresses in one word 

"preference for a certain recumbent position," "objection to a certain recumbent 
position," or "relief of dyspnea by rotating the body on its horizontal axis, from one 
recumbent position to another." The term "trepopnea," supgcbled by Dr. Richard 
A. Kern, has therefore been applied to this phenomenon. It sorv'cs a uscfxil purpose 
in reducing the numlx^r of words in this paper. 
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not always possible to distinguish between these two possibilities 
in borderline cases. 

^ Trepopnea is a clear-cut entity, characteristic in its manifesta- 
tions, both of behavior and complaint. Although it can be readily 
demonstrated in many patients, information concerning it is rarely 
volunteered. When present in its advanced form, selection of 
position becomes a matter of real necessity rather than one of mere 
preference. 

The following observations have been made on 52 patients who 
showed definite trepopnea, 32 in Group 3 (trepopnea of preference) 
and 20 in Group 4 (trepopnea of necessity).* 

A. Position. Of the 52 patients, 33 were most comfortable 
lying on the right side; 35 were least comfortable on the left. The 
prone and supine positions enjoyed an intermediate preference. 

. Chart I constitutes an attempt to indicate the various position- 
preference patterns. The most common pattern was for the patient 
to prefer the right side, inclined slightly toward the front or back; 
to lie prone and supine with moderate discomfort; and to be most 
uncomfortable turned toward the left. However, there were many 
variations, 15 to be exact. Some patients can lie prone or on the 
left and cannot tolerate the supine or the right lateral position. 
An unexpected type of trepopnea was seen in 9 patients who were 
most comfortable flat on the abdomen and least comfortable flat 
on the back (Chart I, (9) and (10)). Some of these patients might 
well be described as orthopneic, since they were unable to lie on 
the back unless the head of the bed was elevated 45 degrees; how- 
ever, they could lie face down without even one pillow. This type 
of patient when sitting up was comfortable leaning forward and 
sometimes uncomfortable leaning backward. Many of our patients 
could lie flat on the right side but needed several pillows to enable 
them to tolerate the left lateral decubitus. A .striking fact was 
that the dividing line between a comfortable and an uncomfortable 
position in many patients was very definite. A slight rotation of 
the body often produced a marked difference in symptoms, 'i’hc 
position of the head and neck seemed important in some cases, 
l^cxion of the head on the trunk increased the comfort of many 
individuals. This was true when tlie patient was supine hut in 
some cases also occurred in the lateral decubitus, home patients 
are impressed with the importance of the position of the arms. 
A number of individuals have changed or lost completely their 
trepopnea as will be described below. 

Certain cardiac jiatients in severe congestive failure could not 
tolerate recumbency in any position for very long, l)Ut did haw a 
definite preference for one over another. A few were intolera ) 
dyspncic in all horizontal positions/ and liad no pn’fiTcnce. f o( i 

^ Those terms have l>een used lireviously to dcscritu* difTorent d^-prcc- of orthoiw 
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types were most comfortable sitting up, though not necessarily 
free from dyspnea. Finally, there were certain indi\'iduals with 
marked congestive phenomena who could lie comfortably in all 
recumbent positions. Shortness of breath, if present, was not related 
to posture. 


Chakt I. — The Various Position-preference Patterns of 52 Patients With 

Trepopnea. 


(1)' IG Cases (5) 2 Cases (9) 5 Cases 

Supine 



Prone 


(13) 1 Case 



(2) 4 Cases 



(G) 3 Cases 



(7) 1 Case 

G 

(8) 1 Case 

9 


(10) 4 Case.s 



(12) 2 Cases 

o 


(14) 1 Case 

G 

(15) 1 Case 



Each diagram shows the entire 360 degrees of possible recumbent position as seen 
by an observer standing at the foot of the patient’s bed. The best position is marked 
with Q. The shaded portions of the circle indicate the positions which are not 
liked. The most deeply shaded is the most unfavorable position. For instance, 
the individuals depicted by the first diagram in the upper left-hand corner were 
most comfortable on their right, most uncomfortable on their left, and moderately 
uncomfortable prone and supine. The 20 cases in Group 4 (trepopnea of necessity) 
were distributed as follows: (1)9 cases, (2) 2 cases, (3) 1 case, (4) 2 cases, (9) 4 cases, 
(10) 1 case, (11) 1 case. In 5 cases in (1) and in both the cases in (12) the degree of 
discomfort bung prone is not knovm. In (G) 1 patient was more comfortable on the 
left than on the right; a second showed the reverse; the third was equally uncom- 
fortable on both sides. 


B. Symptoms. The symptom.s which forced patients to cliange 
from one horizontal position to another were usually dyspnea and 
discomfort in the region of the heart. Less common nianife.'^tations 
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wliicli compelled them to move were cough and anginal pain. Tliese 
and other less cogent, hut nevertheless characteristic, symptoms 
will now be taken up in detail. Tlicir relative frequency is shown in 
Table 1. 


Table 1.— The Relative Frequency With Which the Various Symptoms Were 
Outstanding Complaints in an Unfavorable Recumbent Position. 



Group 3, 
trepopnea of 
preference. 

Group 4, 
trepopneti of 
necessitj’. 

Total. 

Total number of patients . : . . 

. 32 

20 

52 

Dyspnea 

. 30 

20 

50 

Precordial discomfort .... 

. 22 

16 

3S 

Palpitation 

7 

10 

17 

Fatigue and weakness .... 

5 

G 

n 

Cough . . . 

. 4 

6 

10 

Angina 

. 2* 

It 

3 

Nervousness and restlessness 

1 

2 

3 

“Heart beating in fingertips” 

2 

0 

2 

Dizziness- 

0 

3 

3 

Epigastric pain 

1 

1 

2 

Pain in neck, left shoulder or arms . . 2 

Fullness in head and feeling of e3"es bulg- 

1 

3 


ing 3 1 4 


* Not observed by us. 

t Observed by us. 

1, Dyspnea. This is often described as “shortness of breath,*' 

or as a “smothering feeling.” Patients have said “ I get all choked 
up, you can hear it in my voice,” or “I can't breathe;" “I feel 
that something is cutting off my air;" “I have to pull harder to 
get my wind;” “I feel as though I were breathing against a resist- 
ance;” “my air won't go all the way down." Some say they can’t 
breatlie so deeply, so the}' ha^T to breathe more rapidly. Of all 
the symptoms which force patients to move, this is probably the 
primary one. one individual moved back to his favorite posi- 

tion, he said he felt “as though a window had been thrown open in 
a stuffy room.'^ 

2. Disco^ifort in the Region of the Heart. Tin’s symptom 

is very closely associated with the sense of choking or smoflicring 
just referred to. It is often described as “a heavy feeling;" "a 
pressing feeling;'* “a feeling as tliough I were trying to squeeze 
through .a door and couldn't quite make it;" “as though something 
was tightening around my heart." It is sometimes referred to as 
a “soreness" or a “gnawing" or an “acliing feeling," or “as 
something were bloAving up inside me." One colored man ^ 

feels as if all my ontrails is falling over there and pressIng^' The 

sensation is a constant one, not throbbing or changing in^ inteiisit} 
with the heart beat. It is totally different from palpitation or 
awareness of the heart beat, though it may occur coincidenta y 
with “palpitation." One patient who also had attacks of 
pectoris said it “was not that (f. e., anginal) sort of pain." Uiien 
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the patient lay on the left, the sensation was usually referred to 
the region of the apex. When he lay on the back, it often ^'rose 
higher in the chest” or became substernal— “as if someone had 
placed a weight on top of my chest.” It was occasionally felt in 
the left shoulder, in the scapular region or in the neck. These 
patients often say “I can’t lie on my heart, because the pressure 
hurts.” However, when they are only partly on the left side, with 
no contact between the precordium and bed, they may have the 
same discomfort. Therefore, some of the “pressure” must be 
generated within the chest. 

3. Cough. This symptom was often a very compelling one. In 
several instances it seemed to be a direct outgrowth of the choking 
sensation described as the first symptom. It was produced in 
3 patients by lying on the left, in 6 by lying on the back and in 1 
by lying on the right. It was relieved in each case by the assump- 
tion of the opposite position. 

4. Angina. Three patients reported that they sometimes experi- 
enced anginal attacks when they lay in the wrong position,^® 1 
when on the back, 1 on the left and 1 on either right or left. We 
were able actually to observe such an episode only once. In that 
case, the patient was uncomfortable as a result of symptoms (1) 
and (2) for several minutes. She then developed a typical anginal 
attack, similar to those she experienced while walking, and had to 
sit up to get relief. The pain was substernal in location, and, 
according to the patient, differed definitely from the discomfort 
in the region of the heart described as symptom (2). 

5. Palpitation. During the first part of our study, palpitation 
was disregarded because it was seen in so many nervous or h^Tper- 
tensive patients who did not have the other characteristic symptoms 
of trepopnea. It was thought to be due to the fact that the heart 
lay upon the left chest wall and thumped against the ribs when the 
patient lay on that side. We now suspect that in a number of cases, 
this is not the mechanism of production of the s.ymptom, because it 
may occur with the patient on the back when the apex impulse is 
neither seen nor felt, and may disappear as he turns toward the 
left when the apex beat becomes clearly visible and palpable. One 
patient who complained of palpitation when he lay on the back 
said that the “beating” disappeared as he rolled to the left anterior 
position. When it was pointed out, in this position, that the heart 
beat was clearly visible, causing the precordium to heave, he said 
“ that is not what I feel; when I lie on my back, my heart bounces, it 
beats quietly when I lie this way.” The complaint of “feeling the 
heart beat” was not, as a rule, dependent upon changes in rate or 
rhythm, are temjited to believe that in many cases, an actual 
change in heart action occurred in certain horizontal positions, 
which lu-oduceil unpleasant consciousne-ss of the heart bent, and 
caused the complaint— “my heart beats hard.” 
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G. Fatigl’e. Eleven patients complained of fatigu6; several said 
“I feel as though I had been running”; 3 felt dizzy as though 
they were going to faint; 1 broke out in a cold sweat. These 
sjTnptoms occupy a prominent position in the minds of certain 
patients. They disappear when a favorable recumbent position 
is assumed. We believe they are frequent and definite enough to 
be classed as important subjective complaints. Two patients 
stated that on occasions when they had maintained an unfavorable 
position too long, this sense of weakness became so overpowering 
that they had to be helped into a sitting position, being unable to 
move. 

Many other symptoms occasionally were mentioned (Table 1). 
If an individual was uncomfortable in two positions, the symptoms 
experienced were not always the same in both. Five patients were 
able to tell exactly when trepopnea first appeared, because they 
were forced by it to discontinue lying in a certain recumbent position 
which had previously been a favorite one. 

The intensity to which the symptoms rose when an unfavorable 
position was maintained varied somewhat. Certain individuals in 
Group 3 became quite uncomfortable with dyspnea and precordial 
discomfort, but no matter how long they stayed in the unfavorable 
position, these manifestations did not reach a compelling level. 
Some subjects noted a .spontaneous disappearance of the symptoms 
after they had become fairly severe, although the position was not 
changed. In Group 4, however, the discomfort increased progres- 
sively until the patients were forced to alter their recumbent 
po.sition. 

C. The Cardiovascular Characteristics of the Group. (Table 2.) 
Most of the patients had rheumatic or degenerative heart disease. 
In all but (5 the heart was considerably enlarged. In all but 3 
there was a marked reduction of cardiac capacity; 17 actually were 
in congestive heart failure; 15 had permanent auricular fibrillation: 
9 have died since the study was begun, in October, 1035. 

One might expect to find that the position-preference pattern of 
a patient depended upon the type of cardiac lesion pre.scnt; that 
all patients who were most comfortable prone, for instance, and 
least comfortable supine, would show a certain valvular lesion, a 
certain type of cardiac silhouette, or a certain type of cardiac failure. 
However, our data do not demonstrate the existence of such a 
correlation lietwcen position preference and any known cardio- 
va.scular characteri.stic. We cannot predict the lesion from^ the 
patient's po.sition-preference i)attcrn; or, knowing the type of failure 
predict the position he will prefer. 

Certain factors often exaggerated trej)opnca: an^ iipjicr re.s- 
piratory infection, the ingc.stion of a large meal, fatigue, or tlic 
appeanince of congestive heart failure. Two patients develojK-n 
this symptom wlien they sull’ercd an acute coronary occlusiom 
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A patient may change from Group 3 (trepopnea of preference) to 
Group 4 (trepopnea of necessity) after a heavy meal. He may, for 
the first time, become unable to tolerate a certain recumbent 
position when he has a cold. As congestive heart failure disappears 
he may change completely his type of trepopnea or may lose entirely 
his discomfort in all recumbent positions. Some' of our patients 
who have developed congestive heart failure have lost the ability 
to be comfortable in any recumbent position, and have had to sit up. 

Table 2. — Cabdiovascular Characteristics of 52 Patients With Trepopnea. 


Etiology. 

Group 4. ' 

Group 3. 

Total. 

Rheumatic 

. . 9 

15 

24 

Degenerative 

. . 7 

13* 

20 

Luetic 

. . 2 

3 

5 

Congenital 

. . 1 

0 

1 

Subacute bacterial endocarditis 

. . 1 

0 

1 

Unknown 

. . 0 

1 

1 

Total 20 

wo of these were moderately thiTO toxic. 

32 

52 

Enlargement of heart. 

Group 4. 

Group 3. 

Total, 

Unknown 

. . 0 

1 

1 

Slight 

. . 2 

3 

5 

Moderate 

. . 5 

15 

20 

Marked 

. . 5 

11 

IG 

Verj’’ marked 

. . S 

2 

10 


— 

— 

— 

Total 

. . 20 

32 

52 

Functional classification. 

Group 4. 

Group 3. 

Total. 

Class I 

. . 0 

0 

0 

Class II-A 

. . 0 

3 

3 

Class II-A to B 

. . 8 

14 

22 

Class II-B 

. . 3 

7 

10 

Class III 

. . 9 

8 

17 

Total 

. . 20 

32 

52 


One might summarize the cardiovaseular characteristics of these 
patients by saying that most of them showed considerable cardiac 
enlargement, and a marked reduction of the functional capacity 
of the heart. However, there are a number of patients with large 
hearts and eongestive failure who have neither trepopnea nor orthop- 
nea. The explanation for this is not clear. No regularly occurring 
cardiovascular characteristics have been observed by which tliese 
patients can be differentiated from those with position preference; 
but in most, engorgement of the veins and liver was more out- 
standing than engorgement of the lungs.* 

D. Observations Concerning Trepopnea. 1. Tue Time Inter- 
v.\Ls. ^Yhen a patient moved from a favorable to an unfavorable 
position there was usually a latent period before the apiiearancc of 

Reccn<ly» in one of our pntionts, ])ulmonary eon Rest ion disapi>oare(I and cn- 
porpoment of the veins and liver occurred. Coincidentally treixjpnca disappeared. 
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symptoms. This period varied from 10 seconds to 2 minutes 
(average about 20 seconds). The length of time which the patient 
could endure the unfavorable position -varied from 30 seconds to 
a half hour. The symptoms usually disappeared almost immedi- 
ately Avhen a favorable position was resumed. When a patient 
with fully developed trepopnea remains in an unfavorable position 
too long, he may experience an alarmingly severe attack of dyspnea, 
from which he may not recoA^er for 10 to 15 minutes. In these 
severe attacks the patient usually has to sit up to get relief; he is, 
as a rule, unable to recoA'er comfort by merely turning to a faA’orable 
recumbent position. 

2. The REsriiuTORY Phenomena. These AA^ere Amriable (Chart 
< II). Certain patients shoAved a rapid rise of their respiratory rate, 
to double the original and an apparent lessening in depth. Others 


Legend for Chart II. 


^ A bandage was placed around the chest wdth a rubber balloon beneath it. Varia- 
tions of pressure in the balloon due to respiratory excursions of the chest were trans- 
mitted to a writing lever and recorded on a moving dnim. Each section (-fl, B or C) 
is the respiratory tracing for 1 minute. All sections are not identical in length duo 
to mechanical factors inherent in the kjTnograph. The comparative size of the waves 
is not necessarily an accurate indication of the comparative depth of breathing. 

Case 1. — J. G. Hypertension, trepopnea of necessity; 4 pillows under the head. 
A, Lying on right (best side). Respiratory rate 26, comfortable. R, Lying on left 
(w’orst side). Fourteenth minute, respiratory rate 44. Patient was forced to 
return to right 1 mimite later by choking, smothering, a sense of pressure in the 
region of the heart and marked fatigue. After returning to the right, he became 
comfortable in 3 minutes. C, Six minutes after returning to right, respiratory* rate 21 , 
perfectly comfortable. 

Case 2. — H. B. Rheumatic heart disease, trepopnea of necessity. A, Lying 
on left (best side). Respiratory rate 7, comfortable. R, Lying on right (won?t 
side). Ninth minute, respirations 27. Patient had to return to left 2 minutes later, 
because of smothering and marked w’cakness. C, Two minutes after returning to 
the left, respiratory rate 7, perfectly comfortable. 

Case 3. — L. A. Rheumatic heart disease, trepopnea of necessity. A, Lying on 
right (best side). Respiratory rate 15. comfortable. R, Lying on loft (worst .side). 
Ninth’ minute respiratory rate 14. Forced to return to right I minute later by 
inability to get the breath nnd a **hon\y weight** over the heart. C, Lying on the 
right once more, perfectly comfortable. Respiratory rate 15. Ilespitc a definite 
sense of “shortness of breath** when lying on the left, there 'Was no inrrease in 
rfltory rate, nnd no obvious deepening of respiration. ^ 

Case 4. — E. W. Rheumatic heart disease, trepopnea of choice. A, Lying 
prone (best position). Respiratory rate 20, comfortable. 7i, Lying supine (woi>^ 
position). Fourth minute, respiratory rate 22. Returned to prone position 
of choking, ha^dng to “pull hard ’* for breath and a weight across the uiipcr stcrnimi. 
r;, Lving prone, inclined to the right. EiKhth minute, perfectly coriifortahje. respi- 
ratory' rate 10. Despite a definite sense of choking in the supine position, there va- 


no marked accclenition of the respiratory' rate. # t * 

Ca.^^e 5.—C, Z. Itheiimatic heart disease, trt'popnra of necessity. A* Lying m 
right (best .«ideL Comfortable, respiratory' rate 2S. IK Lying on ^ 

Respiratory' rate 2i', extremely* uncomfortable. Forced to return to 
thing cutting off my air,’* restlessness and the heart “iKavtujg heard. . 
comfortable 2 minutes after turning. Lying on right (f>est side), I our ^ * 

very* .**light sense of tightiu^‘s** in the chest, but not rtMiUy uncomfortable. ^ 

(ory* rate Despite marked “dyspnea** when on the left, there n:i»! i 
respiratory’ rate, and no obvious de<‘pening of ri'spiration. 
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showed a change of facial expression from one of relaxation and 
comfort to one of anxiety and apprehension, and complained bitterly 
of dyspnea, ))ut did not increase their respiratory rate. IN'Ioreover, 



although spirometrie records were not obtained, we feel quite sure 
that breathing was not deepened. If these ol)servations ai'C sup- 
ported by careful measurement of minute volume, they indicate 
that the dyspnea which is the outstanding complaint of the.se 
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patients is a subjective sensation, which may or may not be accom- 
panied by obvious cJiange in the rate or depth of breathing. It 
maj’' be that the dj^spnea produced by exercise is a sensation which 
arises when ventilation exceeds a certain minute volume.^ How’- 
ever, this does not necessarily seem to be the case in dyspnea 
produced by changes in recumbent position, nor as we have subse- 
quently learned, in the dj^'spnea caused by having an orthopneic 
patient lie flat in bed. In these last 2 instances, breatliing liecomes 
a conscious effort, but the facial expression may be tlie only objective 
indication of the degree of distress. Periodic breathing was com- 
monly seen in these patients but we cannot be sure that this phe- 
nomenon was related to the assumption of a particular recumbent 
position. 


A 


B 


c 



Chart III.'— Orthodiagrams of a patient with degenerative heart disease and 
trepopnea of choicer showing marked movement of the heart, and definite change in 
shape of the supracardiac shadow, with change of position. .4, Patient lying on 
right (best position). Heart against the right cliest wall. Stipracardiac shadow 
11 cm. in wddth. R, Patient erect. Supracardiac shadow 7.5 cm. in width. C'» 
Patient lying on the left (worst position). The heart has moved G.5 cm. to the left, 
when compared to A and is noNV resting on the left chest wall. The supracaixhV 
shadow is 7.S cm. in width. The movement of the heart in this patient was al»otil 
as great as any wo liavo seen. 


3. llOENTGEN'OGnAPHIC OliSERVATIOXS. (Chart HI.) On fluoro- 
.scopic study, 49 subjects fell into three groups; («) 14 vitli no 
demonstrable heart disease and no trepopnea; (h) 15 with heart 
disease, without definite trej^opnea; and (e) 20 with heart disea>c 
an<l real trepopnea. An orthodhignim was made of each individual, 
first as lie lay on the right, and tlien on tlie left. Most eas<‘H wen; 
observed erect and supine, and sometimes prone. Chang(‘S i» 
position of the heart were determined by measuring the distann. 
from the lateral chest walls to the cardiac borders. M e make mi 
claim to c.xtreme {iceurao\- of measurement, but we fee! (luite -'^ure 
that the following facts are correct: ^ i , , 

(«) The Jteart moved considerably as the .subject changed fr»in 
one side to the otlier, as demonstrated jirevioti.'^ly by (. Iiercliei.' J, 
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Uumpfji® and Pick® with clinical methods, and by Hoffmann® with 
Roentgen rays. Our figures are as follows : The smallest and largest 
movements of the right border were Group A, 0 to 6 cm.; Group B, 

1 to 7.5 cm.; Group C, 0.5 to 6.5 cm. The smallest and largest 
movements of the left border were Group A, 2.25 to 7.25 cm.; Group 
B,' 0 to 7 cm.'; Group C, 1 to 6.5 cm. The average movement of 
the right border was Group A, 2.8 em.; Group B, 3.4 cm.; Group C, 
4 cm. The average movement of the left border was Group A, 
4.5 cm.; Group B, 3.5 cm.; Group C, 4.1 cm. The two borders are 
discussed separately because there seemed to be a definite change 
in the width and shape of the heart in certain cases. 

(b) The heart was not seen to move fonvard when the patient 
lay prone, or backward very much when the patient lay supine. 
The shadow of the anterior border usually was next to the anterior 
chest wall in both positions. As the subject changed from the 
erect to the supine position, the heart sometimes shifted to the left. 

(c) We do not feel sure that we could detect striking changes in 
cardiac action caused by changes of position. 

(d) As a subject turned from left to right, the supracardiac 
shadow usually showed a definite increase in width (Chart III). 
The average was 1.6 cm.; the maximum, 3.7 cm. So far as we 
could tell, this increase was due to an uncoiling of the aortic arch. 
The ascending aorta seemed to move considerably to the right, 
while the descending aorta tended to retain its original position. 
A comparison of the supracardiac shadow in the erect and left 
lateral positions showed it to be slightly wider in the latter, as a 
rule, especially in its lower part. 

(c) The intensity of the symptoms produced was not proportional 
to the distance the heart moved. Certain cases in Groups A and B 
showed movement of the heart which was much greater than the 
movement of some of the cases in Group C. though the former had 
no symptoms and the latter had marked s.ymptoms. 

(/) The symptoms were not entirely dependent upon contact of 
the heart with the left chest wall; 5 of the hearts in Group C, 5 in 
Grou]) B and 12 in Group A did not make contact with the left 
chest wall as the subject lay on the left. 

(g) During inspiration, with the subject in a lateral position, the 
heart rose toward the midline, away from the side on which he lay. 
It sometimes moved se\’eral centimeters with each respiratory exem- 
sion. It looked as though the heart were slung in a hammock made 
by the dependent side of the pericardium, and was lifted as this 
hammock was pulled taut by descent of the diaphragm. 

(/;) Under the fluoroscope we could determine no reason why a 
given patient should like one recumbent position or dislike another. * 

(?) We confirm Howard’s' observation that the diaphragm has a 
greater respiratory excursion on the dependent side. 
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0") Patients with the most severe degree of trepopnea could not 
tolerate their most unfavorable position long enough to permit the 
drawing of an orthodiagram. Their roentgenographic studies were 
made, if at all, after improvement of cardiac function had reduced 
the intensity of their symptoms, or had caused them to disappear. 

4. Vital Capacity IMeasueeaients. The vital capacity has 
been tested in 52 subjects, in the sitting and in various recumbent 
positions; 14 had no evidence of heart disease; 14 had heart disease 
without trepopnea; 24 had heart disease with trepopnea. The 
method used to determine the vital capacity was that reported by 
other observers.='2 The subject was given 3 tests in each position, 
and the highest was taken as the vital capacity. Our results give 
rise to the following comments: 

(a) In patients with trepopnea the vital capacity did not tend 
to be greater in the most favorable than in the most unfavorable 
recumbent position. The actual figures are as follows: Of the 
24 such subjects tested, in 6 the vital capacity was higher in the 
best recumbent position than in the worst, in 14 it was lower in 
the best position than in the worst, and in 4 it was equal in the 
two positions. 

• (by After a patient remained in an unfavorable recumbent posi- 
tion long enough to become dyspneic, the vital capacity dropped 
markedly. There was no indication that the vital capacity drop 
caused the dyspnea or that the reverse was necessarily true. 

(c) There seemed to be no very definitely significant difi’ereiice 
between the mtal capacity in the various recumbent positions. 
The figures are as follows for all 52 patients: When the Autal capaci- 
ties lying on the right, left and back were compared, the highest 
value was found on the left 31 times, on the rig])t 23 times and on 
the back 17 times; there were 19 ties. The lowest value was found 
on the left 13 times, on the right 23 times and on the back 26 times; 
there were 10 ties. The vital capacity was tested in the prone posi- 
tion in only 21 of the 52 patients. It was the highest recuinl)ct!t 
figure 3 times and the lowest 10 times, independent of the degree 
of comfort the subject experienced in that position. Thus our vital 
capacity figures tend to be greater on the left than on the right, 
and greater on both the right and left than in the prone and supine 
jiositions. 

(d) The results obtained when vital capacity is measured vary 

so tremendously with the amount of will power which the subjects 
apply toward forcing a complete expiration, that small dili'erenees 
cannot be considered significant. . . , ^ 

(c) We confirm in general the results of other workers--^- tliat 
the majority of subjects show a higher vital capacity sitting than 
recumbent and that on the other hand, certain patients have a 
higher vital capacity recumbent than sitting. It is interesting " 
note that none of the investiejators state whether or not the jjata a . 
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with orthopnea are the ones with lower reenmbent vital eapacity. 
Our figures are as follows in all 52 cases tested; the vital capacity 
was highest 35 times sitting, 15 times recumbent on the left, 11 times 
recumbent on the right, 6 times recumbent on the back and once 
in the prone position; there were 16 instances where 2 of these 
positions tied for the highest value. 

These data show that trepopnea is not caused by a reduction of 
vital capacity in the unfavorable position. 

5. Positions Wuich Are Assumed at Night by Individuals 
With and Without Trepopnea.* (a) The normal: We have 
attempted to obtain a rough idea of the frequency with which 
hospital patients without trepopnea assume various recumbent 
positions. The method employed was to have the nurse make a 
record, at regular intervals during the night, of the position in 
which each patient in the ward was lying. On 40 adults who had 
no disease that should have caused trepopnea 1390 observations 
were made. They were found to lie on the left 305 times, on the 
right 410 times, on the back 618 times and on the abdomen 60 times. 
With few exceptions all the patients showed this same type of 
pattern. A simplified way of expressing it would read: left, 3 
times; right, 4 times; back, 6 times; and abdomen less than once. 
These individuals were rarely aware of the amount of time they 
slept on the back; 6 of them said they had a preference for a certain 
recumbent position but their nocturnal behavior showed that their 
pattern was normal; 7 additional patients stated such a preference 
and showed that they actually had it. They will be discussed 
below. 

(b) We made 2396 observations on 27 children, 5 without demon- 
strable heart disease, 17 with mild heart disease and 5 with 
severe heart disease Avith considerable cardiac enlargement. Those 
with normal hearts and those vdth mild heart disease had similar 
patterns, namely, left 5 times, right 7 times, back 6 times and 
abdomen once. Those with serious lesions with cardiac enlarge- 
ment showed a difl'erent pattern, namel}', left 5 times, right 
9 times, back 3 times and abdomen once. Thus these normal 
children lay on the back less than the adults studied; moreover 
those with severe heart disease and cardiac enlargement lay much 
less on the back and much more on the right than children with 

I ittle or no heart disease. 

(c) With these observations as a background we can report upon 
14 cardiac patients with trepophea. The first patient said she 
could lie only on the right; she was observed 12 times on her right 
and never on the back, left or abdomen; no nurse ever saw her 
lying voluntarily in any other position. The second patient said 
he could not lie on the back, Avas moderately uncomfortable on the 

* AVo arc indebted to the nurses? of the University and the Children’s Heart 
Hospitals for collect inp those data. 
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left and preferred the right; lie was observed to lie 9 times on the 
right, 3 times on the left and never on the back. The third patient 
said she preferred to lie on the back inclined to the right, or on her 
abdomen; she could not lie on the left; she was observed lying on 
the back inclined to the right 10 times, and on the abdomen twice; 
she was not seen on the left. A fourth patient said she could not 
lie on the back or left and preferred the right, inclined forward; 
she was found lying prone 9 times and on the right once, but never 
on the back or left. A fifth patient preferred the right, was fairly 
comfortable on the back and could tolerate neither the left nor the 
prone position; he was found on the right 9 times, on the back twice 
and never in the left or prone positions. The sixth patient had 
acute coronary occlusion about 2 weeks previously. He could not 
lie on the left at first, and when watched was on the right twice, 
on the back 9 times and on the left not at all. As he improved he 
gradually became able to lie on the left, so that during the next 
six nights his positions were: right, IS; back, 3S; left, S. The 
seventh patient said he could not lie on the left; he was recorded 
to lie on the right 12 times, on the back 20 times and on the left 
twice. The eighth patient said she could not lie on the left; she 
was reported on the right 7 times, on the back 4 times, on the left 
once. Later as she improved the following figures were obtained: 
right, 9 times; back, 6 times; left, 5 times. The ninth patient had 
acute coronary occlusion and did not like the left. He was watched 
continuously for 24 hours; he spent 11 hours and 10 minutes on the 
right, 11 hours and 15 minutes on the back and 1 hour and 35 
minutes on the left. Five other patients were observed who did 
not bear out their stated position preference by their nocturnal 
behavior. When tested while awake, their symptoms were definite 
but not cogent. One, the tenth case, said that she could not lie 
on the right. She was recorded on the right 0 times, on the back 
10 times and on the left 4 times. The eleventh said she did not 
like to lie on the back. She was recorded on the right 47 time.s. 
on the back 29 times, on the left 37 times and on the abdomen 35 
times. The twelfth said he could not lie on the back and disliked 
the left. He was found on the right 3 times, on the back 3 times, 
on the left 4 times and prone twice. The thirteenth said her worst 
position was supine and her best, prone. She was found on the 
right (5 times, supine 11 times, on the left twice and prone 12 timc.s. 
The fourteenth, a girl with rheumatic heart disease, 7 months 
pregnant, preferred the right or prone positions and could not 
tolerate the left; she was found on the right 3 times, supine ,> tirne.-i, 
on the left twice and prone 5 times. A factor which eoinphe,'ifc« 
the interpretation of the foregoing obser\’ations Wiis that inuM o 
liiese sick cardiac patients desired some elevation of the hcau at 
jiiHit. Thus all but the first, fourth, fifth, eleventh and twe fUi 
had the head of the hed elevated from 39 to M <iegrcos when their 
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nocturnal positions were charted. Patient 4 was observed at 
- another time with the head of the bed elevated 30 degrees and was 
found on the right S times, on the back 4 times, on the left twice 
and prone 7 times. Thus, elevation of the head of the bed enabled 
her to tolerate certain positions which she had not assumed when 
horizontal. We conclude that patients with trepopnea of an 
advanced degree show a definite difference from the normal noc- 
turnal position pattern, and do not lie at night on the side upon 
which they say they cannot lie. As the symptom gets less marked, 
they tend to resume the normal nocturnal pattern. Those who 
do not really have cogent symptoms, even though they are uncom- 
fortable on a given side during waking hours, are found to assume 
that position during sleep. 

(d) Certain patients without heart disease stated that they had 
a definite preference for a certain recumbent position and the 
modification of their nocturnal position pattern confirmed their 
statement. Two were asthmatics; 1 could not lie on the left and 
showed a pattern of R-3, B-13, L-0;* one could not lie on the back 
and showed a pattern of R-31, B-9, L-IG. A third had ulcerative 
colitis and said if he lay on the left it precipitated a bowel move- 
ment; he showed a pattern of R-10, B-2, L-0. A fourth patient 
Avith pulmonary tuberculosis and artificial pneumothorax on the 
left could not lie on the side of the pneumothorax; he shoAved a 
pattern of R-3, B-9, L-0. A fifth Avith an intraabdominal abscess 
could not lie in any position but on the back; he shoAved a pattern 
of R-1, B-76, L-0. A sixth patient Avith malignant metastasis to 
the spine could not lie on the right and shoAved a pattern of R-0, 
B-2, L-G, abdomen 4. The seA'^enth patient said he could not lie 
on the back; Ave have no adequate explanation for this; he shoAved 
a pattern of R-11, B-0, L-1. Three A'ery fat Avomen apparently 
had real trepopnea but were not watched at night. The first liked 
the right best and could not lie on the left. The second liked the 
back best, the abdomen next and could not lie on either side. The 
third liked to lie on her abdomen best, and on the back next. She 
could not lie on either side. 

(c) Certain patients aa'Iio might haA'e been expected to prefer' 
certain recumbent positions to others did not. One patient Avith 
myelogenous leukemia Avith an immense spleen .shoAved no prefer- 
ence. One patient AA'ith tremendous neoplastic hepatic enlargement 
had a pattern of R-7, B-10, L-2. Three Avomen, pregnant, near 
terra, shoAA'ed some modification of the normal pattern, i. c., the 
first, R-9, B-9, L-S; the second, R-15, B-7, L-3; the third, R-.5, 
B-12, L-2, abdomen 2 (inclined to the right). 

G. Certain Cardioa'asculau Piiexomen.a. Were Studied Dur- 
ing THE Assumption of the Unfaa'oiuvble Position, (a) The 
Heart Sounch, In a fcAV instances, systolic murmur.^ .seemed to 

* R, rieW; B. linpk; L, IcR. 
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become louder after the patient had maintained tlie left lateral 
position for a few minutes. Tiie fact that the mitral diastolic 
murmur is intensified by ^-ing on the left is well loiown. In the 
past we have believed this to be due to the closer approximation of 
the heart to the stethoscope on the left chest wall. 

(b) The P^dsc. The rate, rhythm and volume of the pulse 
show^ed no consistent change. Pulse tracings have not been taken. 
One individual showed a pulsus bigeminis which lasted for 2 minutes 
each time he turned to the left. If he maintained the position, 
the arrhythmia disappeared. The occurrence of a few extrasystoles 
W'hen a patient assumed an unfavorable position was not uncommon. 

(c) Blood i^ressure changes have been inconstant, and difficult to 
evaluate. A definite rule may develop as observations multiply, 
but it is not as yet evident. 

(d) Electrocardiographic records were taken in 7 patients. Tliej' 
showed no change in an unfa\'orable position which could be con- 
fidently attributed to a change in cardiac action. 

(e) The venous pressure has not been taken. Observation of the 
appearance of the cervical veins suggests that a rise in venous 
pressiue is not a regular occurrence when an unfa\'orable position 
is assumed. Four patients who complained of a fullness in the head 
and a feeling of the eyes bulging from their sockets in certain recum- 
bent positions showed an increased prominence of their cervical 
veins. 

(f) Cardiac output measurements have thus far been made in only 
1 subject, a man aged 34, without e\ddence of heart disease, whose 
heart moved 0 cm. as he changed from one side to the other. He 
had no trepopnea, though he was sometimes conscious of throbbing 
in the chest as he lay on the left, and usually went to sleep best 
lying on the right. Four determinations were made by Dr. Isaac 
Starr, using the method described by him.” The first, with the 
subject lying on the left, showed an output of 3.24 liters per minute. 
The second, M’ith the subject on the right, showed an output of 
5.37. Tlie third, with the subject still on tlie riglit, showed an 
output of 4.82. The fourth, with the subject on the left again, 
showed an output of 4.37. TJie pulse counts, respiratory rates, 
blood pressure readings and oxygen consumption measurements 
showed the subject to be in a satisfactory basal state throughout 
all the determinations. The pulse varied from 50 to GO per minute. 
The respiratory rate varied from 9 to 7.5. Ihe blood pressure 
varied from 100/70 to 88/02. The o.xygen consumjjtmn in eubifi 
centimeters per minute was 2.57.S, 207.2, 258.0 and 203.2, reijH'e- 
tivcly, during the 4 determinations. 

E.* Discussion of the Mechanism by Which Trepopnea Mighty Be 
Produced. The conchusion seems justified from the ob.-;cr vat ions 
we have reported that this ])henomenon cannot be aecomited for 
l>v vital capacity cliangc.s nor by variations in relativi; levels ot 
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right auricle and respirator}'’ center (factors ■which have been 
advanced as explanations for orthopnea). We investigated the 
possibility that it might be due to pleural fluid. Four of the 52 
patients had pleural effusion on the right, and preferred lying on 
the right. However, in 2S, physical examination supplemented by 
Roentgen ray study failed to demonstrate the presence of fluid 
in either side of the chest, and 3 others that came to necropsy 
had no definite effusion in either pleural cavity. The remaining 
17 cases had no physical signs of a pleural collection at the time 
they were studied for trepopnea, but Roentgen ray studies were 
not made. These observations indicate that pleural fluid does not 
account for this phenomenon. This conclusion is supported by 
the fact that several patients not in this group, with fairly large 
pleural effusions, did not have trepopnea. 

The most likely possibility that we can visualize is that trepopnea 
is due to movement of the heart in the thorax as the patient changes 
position, and that this movement causes pressure upon certain 
mediastinal structures which gives rise to the signs and symptoms. 
In support of this hypothesis, the following might be mentioned: 

(a) Roentgen ray studies show that the heart does move quite 
markedly as an indi^'idual changes from one recumbent position to 
another. 

(h) Ol^servations at the necropsy table have shown us that a 
large heart moves with considerable force, as the position of the 
body is changed; and that it rests hea^aly upon the structures 
beneath it. 

(c) A study of mediastinal anatomic relationship (to Im discussed 
below) and a consideration of the physiologic effects of pressure on 
certain structures in the neighborhood of the heart suggest that 
the symptoms of trepopnea could be produced by the movements 
of a large heart in one direction or another. 

(d) If the heart of a dog is mobilized b}' severing its attachments 
to the diaphragm so that it will move with change of posture, its 
action can be markedly embarrassed by placing the animal in 
certain recumbent positions, which tend to obstruct the great vessels. 

(c) Very slight changes in the position of the dog cause marked 
changes in the action of the heart. Very slight changes in the 
' position of a patient may cause the appearance or disapjiearance 
of ^'■ery distressing symptoms. 

(/) Rumpf,'® Pick,® Hoffmann,® and ^’an Zant'® have described a 
few patients with unusual mobility of the heart in the mediastinum 
(“das bewcglichc Hcrz’’). These patients suffered dyspnea and 
precordial discomfort when lying on the left. An unusual propor- 
tion of them were fat people wlio had recently taken a hunger cure. 
One patient had heart disease but thi.s fact was not given much 
prominence, since the author was studying cardiac mobility. Tins 
syndrome suggests that an unusual degree of movement of a normal 
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licart is capable of causing the symptoms of trepopnea. The 
grater frequency of such symptoms in patients with heart disease 
might be explained on two grounds: (1) A large heart probably 
moves with greater force than one of normal size; and (2) a weak 
heart is apt to be disturbed more readily by impediments to the 
mediastinal vascular channels than is one with normal power. 

The foregoing thoughts led to an investigation of mediastinal 
anatomy to determine which structures might be affected by move- 
ment of the heart. Many possibilities presented themselves: 

(a) In certain cases of mitral stenosis the left bronchus is known 
to be reduced in caliber by pressure from the left auricle. Possibly 
a slight further reduction of the bronchial lumen by pressure from 
an enlarged heart might cause dyspnea in much the same way that 
obstruction of one nostril will cause breathlessness during exercise. 

(b) Pressure by a large heart upon the lung itself or upon the 
nerves in it might cause respiratory distress. 

(c) The aortic arch makes an arc with a fairly large radius when 
the patient lies on the right and the heart falls toward the right. 
When the patient lies on the left or back the heart moves so as to 
reduce the radius of the are. This might increase the work of the 
left ‘ventricle. It might also produce throbbing in the chest, since 
under similar circumstances the heart of a dog will “bounce” with 
each heart beat. 

(d) When an individual lies on the side the act of inspiration 
raises the heart, as described above, sometimes a distance of se\'eral 
centimeters. When the heart is large this should cause e.xtra work 
for the diaphragm as it descends, and might bring on dyspnea. 

(e) The fact that a light grasp of the left ventricle of a dog causes 
a marked reduction in blood pressure sugge.sts the possibility that 
the force with which a large heart presses against the chest wall 
might be enough to cause symptoms. However, not all hearts 
whieh lie on the chest wall give rise to sjnnptoras, and hearts whicli 
gi\'e rise to symptoms do not all press against the chest wall. 

(/) The one possibility which seems mo.st probable, however, 
has to do with ob.struction of the \'cnous return from the lungs. 
'Phe following facts support this explanation: First, an increase of 
pressure in the pulmonary circulation is known to give rise to respi- 
ratory rcflexc.s-’ and therefore might cause the re.si)iratory symptoms 
of trepopnea. Second, a relatively small amount of force would be 
required to obstruct blood flow through the pulmonary veins and 
left auricle, because of the low pressure within these struetiires. 
Third, anatomic considerations suggest tlmt this force could be 
readily supidied by the movement of a large heart in the mediasti- 
iniin. If one in.serts a finger in the lower end of the esophagus of 
a sui)ine cadaver with cardiac enlargement, before the che.st is 
opened one <-an appreciate that the heart re.sts quite heavily on the 
structures behind it, i.r., the pericardium, spine and aorta. Hso 
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left auricle aud pulmonary veins lie posteriorly, and might readily 
be compressed between the heart and spine, or they might be kinked 
as the}’’ enter the pericardium, by a twist of the heart. Of all the 
pulmonary A’^eins, the large left inferior vein is situated where it 
could be obstructed most readily. Moreover, its obstruction could 
be brought about most adequately if the subject lay on the back, 
inclined toward the left (i. e., in the position most frequentb'- pro- 
ductive of symptoms in trepopneic patients). Pressure of the 
heart on some structure behind it is especially suggested as a cause 
for the symptoms in those patients whose most comfortable position 
is the prone one, a position which would not seem conducive to 
free breathing, but which would have the one virtue of removing 
pressure from the left auricle and left inferior pulmonary vein. 

The less common symptoms might also be accounted for by the 
movement of the heart; A coronary artery might occasionally be 
kinked near its orifice by a twist of the heart on its pedicle, thus 
causing anginal pain.^® The patient who experiences abdominal 
pain in a certain position might be suffering from obstruction of the 
inferior vena cava or hepatic veins. Those individuals who have 
congestion of the face, fullness in the head and bulging feelings in 
the eyes may have an obstruction of the superior vena cava, h'love- 
ment of the heart might also account for the fact that certain 
patients when sitting up are dyspneic leaning back, and comfortable 
leaning forward. 

The variations we have observed in the side which is preferred 
and in the symptoms which are produced by lying in certain recum- 
bent positions, might be accounted for by anatomic and pathologic 
variations in mediastinal structure. These differences in symptoms 
and in position preference suggest that, if altered mediastinal rela- 
tionships cause trepopnea, the structures involved are probably not 
always the same in each instance. The fact that certain patients 
with congestive failure and marked cardiac enlargement can lie 
comfortably in all recumbent positions is difficult to understand. 
However, no other available explanation seems to account for the 
phenomenon of trepopnea as adequately as the hypothesis that it is 
due to movement of the heart in the thorax. 

lllumgart and Ernstene have reported that many cardiacs arc 
comfortable with the head flexed on the chest and arc uncomfortable 
with the head extended. Though their deductions from this observa- 
tion"* have been questioned.^ the observation itself has been confirmed 
by us. We might add that this takes place in some patients as they 
lie on the side as well as when they lie on the back. In the cadaver 
it can be shown that the aortic arch and pericardium are fixed to 
the deep cervical fascia, and that these structures can be pulled up 
as much as several centimeters, when the head is extended. This 
might alter mediastinal relationships sufficiently to cause .symptoms 
on the basis of the hypothesis we hu\'c outlined. 



374 


^rooB, AroiiFERTirr 


F. The Implications Which Result From These Observations, 
1. CoKCERNIN'G THE JMecHA>,'IS:M OF PRODUCTION’ OF OrTHOFXEa: 
We wish to point out (a) that no entirely satisfactory explanation 
for orthopnea is Hvailable, (b) that orthopnea and trepopnea seem 
related, (c) that the latter is not explainable on the basis of: Vital 
capacit\' changes,® hydrostatic factors of anatomic origin,^ or vari- 
ations in relative levels of right auricle and respiratory center, ■* 
(d) that this easts additional doubt upon the correctness of these 
explanations for orthopnea and (e) that the hjqjothesis we have 
outlined as a possible explanation for trepopnea, may help to 
explain orthopnea also. Point (b) might be discussed in a little 
more detail: Although trepopnea may appear in a patient long 
before ortliopnea dei'elops, and although some patients are orthop- 
heic but have no trepopnea, a relationship between orthopnea and 
trepopnea is suggested bj’ the following: (1) The snnptoms which 
are produced by assuming an unfavorable recumbent position are 
the same as those which are experienced by an orthopneic patient 
when he lies flat in bed, namely, dyspnea and precordial oppression. 
Moreover, the dyspnea in both may be primarily a subjective 
sensation, as described above. (2) Both orthopnea and trepopnea 
may change as cardiac failure appears and disappears, and both 
show the same variation between “necessity” and “preference.’' 
(3) These two phenomena are seen in the same general group of 
patients. (4) They are frequently seen combined in 1 patient, i. e., 
an individual if uncomfortable lying flat on his back or on the left 
may be able to achie\'e comfort either bj" sitting up or by remaining 
flat and rolling to some other recumbent position such as the right 
lateral or the prone position. This point, in addition to suggesting 
a relationship between orthopnea and trepopnea, furnishes evidence 
which is extremely damaging to an accepted explanation for the 
former: When d\’.spnea, caused b.i' lying supijie, can be relieved by 
assuming either of two other positions, one which increases the vital 
capacity and the other which docs not, it is difflcult to believe that 
vital capacity changes explain the relief. 

2. Coxcernt.vg the Meciu.vx.sh of Piiodittio.v or Xoctfhx.m. 
Dv.sfxka. The reason why cardiac patients should wake up in the 
middle of the night with “acute left ventricular failure,”®-''-'^ when 
their hearts should la; working at a minimum rate, has long been 
a mystery. Wc have the following evidence to present on thh 
point: (a) We have witne.s.scd 1 severe [xaro.xysm of xlyspnea, aiul 
have been told by our patients of o others which were jxroduM'd 
by maintaining an unfavorable recumbent position too long. Miiio 
inild attacks have been oliserved which h.-ive forced the subject to 
sit tip to get liis breath. A typical <Uiry was told by I of our 
patients with trejmiuu'a, who was uncomfortable tehen lying of 
the left side. W( asked him to find out how long la* could nijuntam 
that position when he went to bed. 'i’he next time we saw him h<‘ 
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reported that he liad stayed on that side for a lialf hour that niglit. 
He had then heconic so dVvSpneic and weak that he was almost 
unable to move. His wife assisted him to a sitting position, and 
after 15 or 20 minutes of eough, dyspnea and severe precordial 
discomfort he recovered. She made him promise not to try it 
again, {h) Many patients with trepopnea have been questioned 
about nocturnal dyspnea. Most of them state that thej' wake 
up at once when tliey turn to an unfavorable recumbent position 
and can never tolerate it long enough to bring on a bad attack, 
even whgn asleep. Our observations of their nocturnal behavior 
cast doubt upon such statements by some individuals. However, 
only 4 of our patients with real trepopnea have had attacks of 
severe nocturnal dyspnea, (c) We have not studied enough patients 
with paroxysmal nocturnal dyspnea to be able to saj’’ whether, as 
a group, they do or do not routinely show trepopnea. (d) A few 
patients with very slight evidences of trepopnea ha^^e described 
attacks of severe dyspnea whicli occur at night and wake them from 
sleep. They said these seizures occurred only when they were on 
the left. Two volunteered this information without being ques- 
tioned. One of these was a physician. The other was a colored 
man who came to the clinic with the chief complaint of nocturnal 
attacks of dyspnea which he termed “witch ridin’ spells.” Both 
he and his wife were certain they were caused by his lying on the 
left side. The evidence concerning the relationship of trepopnea 
and paroxysmal nocturnal dyspnea might be summed up by saying 
that: Severe paroxj^sms of dyspnea can be produced by lying in 
an unfavorable recumbent position too long. Paroxysmal nocturnal 
dyspnea might therefore conceivably be caused by a patient rolling 
into an unfavorable position while asleep and not waking up until 
cardiac embarras.sment became severe. That this mechanism actu- 
ally operates has not been demonstrated. If it does, the evidence 
at hand suggests that the individuals who suffer are those with 
mild rather than severe types of trepopnea. 

3. Concerning the Reason Why Pleural Effusion in Heart 
Disease Is as a Rule jHore IMarked on the Right Than on 
THE Left. Steele and Stengel'- suggested that pressure on the 
azygos vein might account for this fact. iMore recently Dock^ has 
invoked “hydrostatic factors of anatomical origin” to account for 
it. He states that most cardiac patients prefer lying on the right 
to lying on the left because of consciousness of the apex beat in the 
latter position. Thus the right side, being more frequently depen- 
dent than the left, has the higher pulmonary venous prc.ssure, and 
therefore the greater tendency to transudation of fluid. 'Iliere are 
other points in his argument which we will not recount. We have 
the following factors to add: (o) There are .symptoms, much more 
cogent than the “ con scion .^ne.=s of the apex l)cat” referred tt) by 
Dock, which cause certain cardiac patients to })refer the riglit to 
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the left. (6) A kvr patients prefer to lie on the left and a few 
individuals collect more fluid on the left, (c) We have found a 
few patients with right-sided eftusions who have preferred to lie 
on the rights biit we do not know which came flrst, the preference 
or the eftusion. In 1, tapping of the eftusion enabled her to lie 
on the left with much more comfort, (d) We have seen 1 cardiac 
patient wdth a right pleural effusion w^ho had no trepopnea. The 
crucial observation has yet to be made, f. e.y do those wdio prefer 
the right later develop right pleural effusion, and do those wdio prefer 
the left later develop left pleural effusion? 

4. The only source from W’hich w^e have been able to obtain 
literature on trepopnea was a patent medicine advertisement in a 
Philadelphia new’spaper. The clipping w^as sent to us simultane- 
ously by 2 physicians W'ho knew" of our observations. The caption 
of the advertisement reads Don’t sleep on left side, affects heart. 
Right side best.'" Almost everj^ physician has heard the statement 

It is bad for your heart to lie on the left." Probably most of them 
have regarded it as a mere superstition, possibly due to cardiac 
consciousness. The observations reported in this paper suggest 
that this bit of folklore, like many others, may be based upon a 
modicum of fact. Its incompleteness is illustrated b}’ the stpry of 
1 of our patients w"ho never realized he had real trepopnea until 
one day a druggist told him it w-as bad for his heart" to lie on the 
left. That night he lay on tlie right. Before long he became so 
w-eak and dyspneic that he could barely attract the attention of 
his mother in the next room, wdio came in and revived him. He 
^vas one of those individuals wdio can lie on the left or prone, but 
who cannot lie supine or on the right. 

5. The intensification of a mitral diastolic murmur by having 
the patient lie on the left has been rather generally assumed to be 
due to the fact that this position brings the heart closer to the 
left chest w-all. However, this assumption ina^' be only partly 
correct. Other significant factors may be (a) a change in blood 
flow' through the mitral valve and (Ij) an actual distortion of the 
mitral orifice by e.xtcrnal pressure on the left side of the lieart. 

G. If our preliminary observations are correct it may be necessary 
for students of cardiac output to state tlie exact recumbent position 
in w’hich their subjects lie w'hcn tested. 

7. The question arises as to W'hether knowledge of this phenome- 
non w'ill luive any bearing on the treatment of patients with Jjcart 
disease. Since those wdth fully developed trepopnea w'ill not lie 
on the unfavorable side, it seems that they have taken care of 
themselves for j'ears without tlie doctor’s Jielp. It miglit be well, 
how'ever, in nursing a cardiac patient, especially if be is narcotized 
or unconscious for any reason, to be cognizant of the possible exist- 
ence of this phenomenon. The order “turn the patient from m( e 
to side every hour” may have to be modified. Morcov(*r, it nuj 
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be possible, if our speculations prove correct, to avoid attacks of 
nocturnal dyspnea, by making it impossible for a patient with this 
condition to lie on the unfavorable side. This might be accom- 
plished by some sort of harness, by the judicious placing of pillows, 
or by sewing a hard object into the night clothes on the side to be 
avoided. 

Summary. 1. Certain cardiac patients who are able to lie com- 
fortably in one recumbent position cannot tolerate another. 

2. They usually prefer the right and dislike the left, but there 
are many variations. 

3. Dyspnea and precordial discomfort are the -most common 
symptoms which are experienced in one horizontal position and 
relieved by assuming another. Cough and anginal pain are less 
frequent. Fatigue, dizziness and palpitation are also described. 
These are the same symptoms which lead an orthopneic patient 
to sit up. 

4. Patients with this syndrome usually show considerable cardiac 
enlargement and definite reduction in cardiac functional capacity. 
The s.ymptoms may change in intensity as the clinical condition of 
the patient changes. There is no apparent correlation between 
the position the patient prefers and any known cardiovascular 
characteristic, such as type of lesion, type .of failure or shape of 
heart. 

5. Observation of patients in their unfa\''orable recumbent posi- 
tions shows that their complaint of dyspnea is probably a subjective 
phenomenon, a sense of suffocation, which may or may not be 
accompanied bj' obvious increase in rate or depth of breathing. 
This is also true of orthopnea. 

G. Roentgenologic study shows that the heart may move con- 
siderably as a patient changes from one side to the other; that the 
intensity of symptoms is not proportional to the distance the heart 
moves; that the shape of the heart and aortic arch may change 
markedly as the subject changes position; and that, with the patient 
in lateral decubitus, the heart is lifted during each inspiration, 
sometimes a distance of several centimeters. 

7. The vital capacity docs not tend to be greater in the most 
favorable recumbent position than in the most unfavorable one. 

S. Patients in whom this phenomenon is marked do not assume 
their most unfavorable position at night, even when asleep. Tho.se 
in whom it is less well developed are sometimes found in an unfavor- 
able recumbent position during sleep, although they may deny that 
they can tolerate this position. 

0. Observations of the pulse, the arterial pressure, the cervical 
veins and the heart sounds have not as yet been productive of 
helpful information. 

10. Electrocardiographic tracings have failed to show a cliange 
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in an unfavorahlc position which can be attributed confidently to 
a change in cardiac action. 

IL One subject witliout lieart disease or preference for any 
particular recumbent position showed a lower cardiac output on 
the left than on the right. 

12. Change of position of the heart with distortion of the large 
vascular channels in the mediastinum is suggested as a possible 
cause for this phenomenon. The venous return from tlie lungs 
might readily be obstructed by this mechanism. 

13. These observations may help to explain the mechanism of 
production of orthopnea and paroxysmal nocturnal dyspnea. 

14. We have named this phenomenon “trepopnea” for the sake 
of breidty, even though it does not express the concept adequately. 
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(From the Pennsylvania Hospital for Nervous and Mcnt.'il Dbeayi's.; 

'I'm-: problem of spasriioclie torticollis has faseinatcfl neurologists 
for many years, but its solution is still far olf. (,nolua!Iy there 
have evolved two schools of thouglit: the orgaiiio, wliieli maintjuns 
flint all eases of spasmodic torticollis have their basis in dcstnifuvc 
lesions of the basal ganglia system: and the psyehogciiK- whicli 
maintains that most cases of this sort arc due to psyclu.gcmc factors 
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caused by profound disturbances in the emotional life of the patient. 
The truth lies probably between these two extreme points of view. 
Some cases have an organic basis, and others a psychogenic back- 
ground. It is even probable that both factors are operative in 
some cases, in view of the well-known influence which emotional 
stimuli have on organic conditions of all sorts. Because of the 
extreme divergence of the two schools of thought concerning the 
background of spasmodic torticollis, it seems wise to collect the 
evidence in support of one view or the other from time to time in 
order to clarify the problem. Furthermore, the very state of flux 
of the entire problem demands that evidence for or against one or 
the other viewpoint be recorded. Such an opportunity was given 
us recently in a case of spasmodic torticollis which had existed for 
many years, in which there were marked changes in the basal ganglia 
system on histologic examination. 

Case Report. Spasmodic iorlicollis for 47 years in a man 90 yeais of age. 
Mild evidences of chorco-aihefosis in iipper Imbs. A^o change in pattern or 
increase in severity over many years. Striatal pathology. History. W. B., 
a wliite male, aged 90, was admitted to this hospital, December 16, 1900, 
at the age of 55, Ijecause of a marked depressive trend which had led him 
to attempt suicide. The family history was negative. The patient him- 
self had been quite well until 1888. He had been a skillful gymnast as a 
young man, and from the age of 25 had been constantly employed by the 
Philadelphia Fire Department. In 1888, he was struck in the right eye 
while at a fire and the eye became sightless. Subsequent to this accident 
he developed a tremor of the head and neck wliich gradually became worse 
l)ut did not prevent his continuing his work as a fireman. On August 23, 
1900, he was struck on the back of the neck with a live wire and was severely 
Inirned. He fell some distance and w'as unconscious for about 3 hours. 
Ho increase in the spasmodic movements of his head was observed after 
this mishap. As the bum failed to heal properly, he became depressed, 
apprehensive and suspicious and in December he was placed in the hospital 
to prevent a repetition of his one attempt to hang himself. 

Physical Examination. The patient was a w'ell-nourished, well-developed 
male. The hair was scanty. The chest was moderately emphj'^sematous. 
The heart was not enlarged; the sounds were of poor quality, but there wus 
no murmuring. The radial pulse was soft and compressible. The blood 
pressure was 130/90. The teeth were in poor condition with many cavities. 

A^citrologic Examination . The right eye was blind. The left eye showed 
a marked arcus senilis and a small pupil which reacted promptly to light 
and accommodation. Movements of the left eye were full in all directions. 
There was flattening of the right face, but the mouth did not open very 
widely at best. The right shoulder was decidedly lower than the left. 
The tongue was protruded in the midline, bxit after a few seconds showed 
slow athetoid movements, and a tendency of the tip to point to the right. 
There was a coarse tremor of the tongue which became more noticeable 
after i>rotrusion for some moments. 

The motor system showed definite impainnent. The head was tilted 
to the left with the chin pointing to the right slioulder. Thi.'i was not a 
constant jinsition: at times it was held straight. Hotary movements of 
the head on the shoulder were done fairly well to the right and were verj’ 
much inore. limited to the left. Hyperoxtension of the head was possible 
hut limited. The right shoiildcr drooped and upon shrugging moved 
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througlva much smaller arc than the left. In addition to the position of 
the head there %Yere man}^ movements of interest. The fundamental state 
was a coarse tremor of the head wliich was almost constantly present but 
which was aggravated on motion, on reading, or on emotional disturbance 
of any nature whatever. This was a nodding movement of the head to and 
fro. In addition there were quick choreiform t^sitchings which caused a 
sudden hyperextension of the head, pulled it suddenly backward and tilted 
the chin in the air. At times these movements caused a sidewise motion 
of the head. In addition there were slow athetoid'-like movements of the 
shoulders, probably through action of the trapezius. There was a coarse 
tremor of the hands on extension and some ataxda, but this was not pro- 
nounced and was not an important feature. Wien the patient stood with 
arms by his side, howcA^er, one might obserA^e sIoav, torsion-like movements 
of the head and choreiform moA’^ements of the hands, fingers and forearms. 
Athetosis was not as noticeable in the hands or arms as in the head, but 
was sometimes seen. The biceps, triceps, radial, patellar and ankle jerks 
AA^ere hyperactm and equal. There Avas no Babinski in either foot. No 
Gordon, Oppenlieim or Chaddock AA'as found. Tlie station Avas normal. 
There was no incontinence of urine or feces. 

Laboratory Reports. Repeated blood counts and blood chemist rA" Averc 
normal. The urine Avas negatiA’'e. The lilood Wassennann and Kahn 
tests (1934) were negative. 

Course. The patient remained in the hospital for the rest of his life 
AAith little change in his mental condition except that he became incrcas- 
ingh’^ reticent and his memorj^ became AA’orse. Tlie neurologic manifesta- 
tions like\rise remained essentially unaltered through the yeai^. TliC 
peripheral a’csscIs became palpably sclerotic, the heart was occasionally 
irregular and in later years sjmcopal attacks dcA^eloped. The highest 
.s 3 ^stolic pressure CA'er obserA^ed was 160. The urea nitrogen was ele\*atcd 
(3G.S mg. %) on one occasion about a year l^efore liis death and small amounts 
of albumin AAith a few casts AA'ere often found in his urine. He sustained a 
fracture of his right hip NoA’ember 30, 1935, and died suddenly the follow- 
ing day. 

There was no change in the nature of the torticollis during his years in 
the hospital. For the most part the head Avas held in a position of lateral 
rotation and flexion to the left: but more and more it tended to be pulled 
backAvard (Fig. 1). As on his oripnal admission the moA’ements were 
spasmodic. The3" were sIoav. athetoid-Hke movements and Averc associated 
AAith athetoid moA’cments in the fingers and other parts of the body. At 
no time during the period of confinement Avas tljcre an}* evidence of remis- 
sion from iho spells of torticollis. 

Gross Brail}. The brain (postmortem examination 3 hotirs after death) 
Aveighed 1510 gm. There Avas thickening of the pia arachnoid over the 
cerebral liemisphercs. The frontal and parietal g>Ti were moderately 
atrophic. Tlie vessels of the circle of Willis Avere moderately scderotic. 

Microscopic Studies. Routine sections Avcrc made thrmigli all parts of 
the cortex. Serial sections were made through the entire basal gangha 
sj'stcm. The sections Avere stained with toluidinc blue and the ^^eu 
modification of the Weigert stain. 

Corks. The pia arachnoid was fibrotic and thickened. It was adherent 
to the cortex in a few places. There Avere no signs of inflainmatorA* InvoKc- 
incnt of the meninges. The cortical .nrt*hitecture Avas avcII prr^erA'ed in an 
areas. In the frontal areas tliere Avas a scattered !os< of ctIIs m the Lnmm 
Pvramidalis OH) but no more than Avas to im expe<‘te(j m a inan ot .m 
T hen' Avas a modemte hynlinization of the cortical arterioles in the frontal 

cortex. 








Tio. 4. — ('lianu'tori^tic cell cJjanfje.s in the Jxir^e jxanclion ceJJs of the neo-trinttiin. 
*4, phows a larpe panplion cell from the i>utamcn. The nurlonr (icnriition lo-.t. tie* 
rytoj)!!!*-!!! is hyj^erchromatic, A few small cell** iienrhy show cytopla'^mic swellint! 
aiui pallor of (he cytophisin. In /I i** seen a larjre cell of the ptitnrnon ttreier' 

fjoinK ncuronphama. The cellular ilefinition is infJi‘*tinrt. In (' i** a Jarre ranrlion 
cell from the caudate nucleus. The nucleus is swollen and cxcentric, the cytoplasm 


frayed, the Xissl sul stance lost. Toluidinc !)lue stain. 
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Neostriatum. There were severe changes in Ijoth the putamen and 
caudate (Figs. 2 and 3) . Both nuclei seemed equally affected. I3oth the small 
and large ganglion cells seemed diseased, but the large cells were more in- 
volved than the small. Some low-power fields contained only a single large 
cell; others contained from 1 to 3. All the large ganglion cells were diseased 
(Fig. 4) . The nucleus was usually shrunken ; sometimes it was swollen. The 
nucleolus not infrequently was swollen and took a pinkish tint. Often the 
nucleus was excentrically placed at the periphery of the cell. The nuclear 
membrane was intact in most of the cells ; sometimes it was not visible. For 
the most part the nucleus stained lightly, but now and then one encoun- 
tered a pyknotic nucleus. The cytoplasm was severely diseased in all the 
cells. The nature of the damage varied from cell to cell. Usually the 
cytoplasmic membrane was intact, but in some cases it was gone. The 
Nissl substance was completely absent in most of the cells; in others it was 
pulverized and usually at the cell periphery. The c^oplasm was shrunken. 
Vacuoles of varying size and number were present in all the cells. All the 
cells also contained yellow lipoid pigment. In some this was very abundant, 
filling the entire cytoplasm; in others it was not very abundant. Neurono- 
phagia was quite active in many cells. Sometimes a ganglion cell was 
entirely replaced by glial cells. The small ganglion cells stained very 
lightly. The nucleus was swollen and the cytoplasm of every cell filled 
with a coarse yellow pigment. The perineuronal spaces were swollen and 
distended. 

The vessels of both the caudate and putanien were in prprisingly good 
condition. There were mild fibrotic changes in the arteriole walls, but no 
true sclerosis. One vessel showed perivascular infiltration with large round 
cells. Small granules of calcium, both discrete and coalescent, were found 
in both the putamen and caudate. 

Weil stains showed a definite decrease in size of both the caudate and 
putamen. There were a few large lacuna? in the putarnen of one side. 

Paleostriatum. In the pallidum there was a definite decrease in the 
number of ganglion cells. The remaining cells were all diseased. They 
all stained lightly. The nucleus was shrunken and pj^knotic, the cytoplasm, 
was shrunken, the Nissl substance gone and there was an abundance of 
lipoid pigment in the cytoplasm. Shadow cells were occasionallj^ seen; 
these were mere outline of cells. Calcium droplets were present throughout 
the tissue. 

Thalamus. There were no changes in the thalamus. The ganglion cells 
were normal in appearance and number. 

Substantia Nigra. The cells in both the Zona Compacta and Reticulata 
were normal in number. There Avas some depigmentation of the cells in 
this nucleus, but this was regarded as normal for this age. 

Ah(clcus Ruber. No changes wore seen either in tlie largo or small 
ganglion cells. 

Siiminarjj of Findings. The Imain showed atrophy of the neo- 
striatum, marked disease of tlie large ganglion cells of the caudate 
and putamen, less severe involvement of the small ganglion cells 
and moderate disease of the pallidal ganglion cells. The cortex 
showed nothing specific and the other basal ganglia were normal. 

Comment. The necessity for reporting every case of spasmodic 
torticollis for which some cerebral' lesion has been discovered is 
illustrated first by the few cases which have been studied with 
necropsy, and second by the fact that only by the accumulation of 
more and more evidence, can we decide the truth of the controversy 
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concerning the basis of spasmodic torticollis. The time has not yet 
come for the taking of sides; insofar as tlie organic aspect of the 
problem is concerned we are still ^'e^y much in the fact-gathering 
stage. 

Report of Cases With Neeropsy. The ablest and most strenuous 
proponent of the organic basis of spasmodic torticollis is Foerster,= 
who asserts that “spastic torticollis is a localized hyperkinetic 
condition limited to the neck muscles, which is due to an organic 
condition of the neostriatum.” His evidence is based on the follow- 
ing facts: (1) Athetosis, generalized in the beginning, may dis- 
appear from the extremities and trunk and persist only in the neck 
muscles, giving a picture of torticollis. Foerster has seen this in 
cerebral diplegia, infantile hemiplegia and encephalitis. (2) Torti- 
collis may for a varying period of time persist as a focal symptom 
and may later become part of a generalized athetosis. For Foerster, 
therefore, torticollis is a local athetosis which has its basis in a lesion 
in the neostriatum. He refuses to accept the emotional etiology of 
torticollis, and points out that during the World ^Var there were 
thousands of all sorts of psychogenic reactions but ver\' few cases 
of torticollis. 

Foerster reports one of the few cases of torticollis with necropsy. 
He found etat crible throughout the substantia innominata, the 
nucleus lentiformis, claustrum and some of the adjacent convolutions 
of the insula. The putamen was especially affected, both the large 
and small ganglion cells being diseased. Many of the vessels had 
thickened adventitial coats. Many of the vc.ssels showed peri- 
. vascular infiltration with lymphocj'tes. Foerster regarded the focal 
lesion in the putamen as responsible for the neck spasm in his ease. 

One of the first necropsy studies in spasmodic torticollis was made 
by Bielschowsky in a case reported by Cassirer.^ This was a man 
aged 29 who had had marked spasmodic spasm of the neek muscles 
for over two decades. There were also spasms involving the Icg.s, 
arms and trunk. The clinical diagnosis was dystonia mu.scnlormn 
progressiva or torsion spasm. The patient died after an operation 
for relief of the torticollis. Bielschowsky found many ganglion cell 
shadows in the caudate and putamen, indicating .subacute cell 
destruction. The larger cells of the neostriatum .showed neurono- 
phagia. Fatty degeneration was frequently seen. There were 
many yitfer cells in the perivascular spaces. Similar changes but 
to a lesser degree were found in the thalamus. Ihcre were, there- 
fore, changes in the putamen and caudate and to a le.-ser degree in 

the thalamus. . . . , 

Wimmer* reports a woman, aged 2-3, with tonic spasms of tne 
neck, fingers, face and tongue in whom necrojwy revealed markt 
microgvria of both frontal poles, a relative dy.spla.'-ia of the ncriii 
ccrei)ral hemisphere, a large cyst c.vtending from the right frontal 
pole to the inferior part of the right parietal lobe, a coinjaete 
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absence of the caudate nucleus in the anterior part of the right 
cerebral hemisphere, and a marked atrophy of the right lenticular 
nucleus. Microscopic study revealed a marked loss of cells in the 
lenticular nucleus of the right side, the rernaining cells showing 
atrophy, pyknosis and other evidences of disease. In this case, 
therefore, there were besides evidences of cerebral dysplasia, signs 
of neostriatal lesions on the right side. 

More recently, Grinker and Walker^ report a case of spasmodic 
torticollis in a woman, aged 25, who had suffered with the disorder 
for 4 years, and who died of respiratory failure during a posterior 
root resection for the relief of her torticollis. Necropsy revealed 
fibrosis of the meninges, with a moderate loss of cortical ganglion 
cells, moderate chronic ganglion cell changes, scattered perivascular 
infiltration with round cells in the cortex and an increase of glial 
cells with many regressive forms present. The basal ganglia re- 
vealed the following findings; Pallor and pigment deposit in the 
ganglion cells of the thalamus, with moderate perivascular infiltra- 
tion. Pnor staining qualities of the ganglion cells of the caudate 
and putamen, and many areas of perivascular infiltration. The 
cells of the molecular layer of the cerebellum were greatly reduced 
in number, the Purkinje cells were reduced by half and there was 
pallor of the cells of the dentate nucleus. The cells of the substantia 
nigra were normal save for an occasional depigmented cell. Grinker 
felt that the process in his case was due to a chronic encephalitis 
characterized chiefly by hyperplasia of the meninges, perivascular 
round-cell infiltrations throughout the brain, chronic ganglion cell 
changes in the cortex and basal ganglia and cell loss in the cere- 
bellum. He was unable to localize the lesion which was responsible 
for the torticollis because of the diffuse nature of the lesion, but he 
felt that the ease added “ one link to the chain of evidence suggesting 
that certain cases of spasmodic torticollis have an organic sub- 
stratum.” 

Summary of Necrojjsy Findings. There are with our case only 
o cases of spasmodic torticollis with necropsy studies. Of these, 
3 show unequivocal neostriatal lesions (Foerster, Cassirer, Alpers 
and Drayer). In the case of Grinker and ^Yalker there was also 
involvement of the neostriatum, but there was in addition marked 
involvement of the cerebellum, and lesser involvement of the cere- 
bral cortex and thalamus. In Wimmer’s case only the right caudate, 
putamen and pallidum were affected, but there was in addition 
severe destruction of the right cerebral hemisjffiere from the frontal 
to tlie parietal ]ol)es and other evidences of cerebral dy.splasia. In 
tlie case of .Vljjcrs and Drayer there was destruction not only of the 
caudate and putamen, but to a lesser degree of the ])allidum. 

hile cither a i)ure or a predominant neostriatal lesion was 
in'csent in 3 cases, and while in the 2 other cases the neostriatum 
was affected, there were in the latter sufficiently widespread involve- 
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ment of other parts of the brain to throw some doubt on tlie purely 
striatal localization of the lesion in these cases of spasmodic torti- 
collis. The significance of these other findings is not clear. For 
that matter, the significance of the striatal change is not clear in 
explaining the pathogenesis of the movements of torticollis. In 
any event, it is fair to state that the striatal changes are common to 
all the 5 cases reported. However, the other findings cannot be 
disregarded. They would appear to be of less value than the nco- 
striatal findings because of the 3 more or less pure cases of striatal 
lesions with pictures of true torticollis and with no involvement 
of the cerebrum or cerebellum. 

The few cases with necropsy studies should not occasion too 
great surprise, since torticollis is not a cause of death. These 
patients liim for many years, probably disappear from obser\'ation 
and do not die in hospitals where, of course, necropsy studies arc 
most likely to be performed. Of the 5 cases reported, 2 have died 
during operations for relief of the torticollis. 

Significance of the Necropsy Findings. If we assume that spas- 
modic torticollis is an athetoid movement, and that choreo-athetosis 
is due to lesions in the neostriatum, then the findings in the latter 
have definite significance. They certainly cannot be disregarded. 
The question arises then how it is that a focal movement of the 
neck muscles is produced by cell disease in the neostriatum. The 
answer to this is given in part by the investigations of C. and 0. Vogt, 
who showed that there is in the striatum and pallidum a rough sort 
of localization which corresponds to that found in the cerebral 
cortex. It is difficult nevertheless to reconcile those cases of torti- 
collis with complete destruction of the neostriatal cells. 

In our present state of knowledge it is possible only to state that 
in some cases of spasmodic torticollis there is an organic hasi.s, that 
this ba.sis is either partial or complete de,struction of the neostriatum, 
and that its significance for the pathogenesis of the torticollis is 
not yet clear. This mu.st depend on the recording of further cases 
which may help to clarify the problem. 

Conclusions. 1. A case of spasmodic torticollis with necropsy 
findings i.s recorded. Those consi.stcd of do.struction of the large 
cells of the caudate and putamen, and lc.ss damage to the smaller 
cells and to the cells of the jialliduin. 

2. Four other cases of spasmotiic torticollis with necropsy 
are reported from the literature. 

.3. The conclusion is reached that iii some case.s of spasmoclic 
torticolli.s there is an organic basis. 
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PITUITRIN INJECTIONS AND THE BLOOD PICTURE IN THE 
NORMAL AND HYPOPHYSECTOMIZED GUINEA-PIG. 

By W. D, McFarlane, M.A., Pii.D., 

ASSISTANT PROFESSOR IN BIOCHEMISTRY, 

AND 

M. IC. McPhail, B.A., Pii.D., 

ASSISTANT PROFESSOR IN PHYSIOLOGY AND PHARMACOLOGY, 

EDMONTON, CANADA. 

(From the Department of Biochemistry and the Department of Phj'^siology and 

Pharmacology, University of Alberta.) 

In Ills recent review of the endocrines in blood disorders, Hubble,"' 
referring to the anemia of Simmonds’ disease and of Frohlich’s 
syndrome, comments on the dearth of experimental evidence for or 
against some essential role for the pituitary gland in hematopoiesis. 
Collip^ mentions obtaining evidence suggestive of an effect of 
pituitary extracts rich in the adrenotropic hormone on the blood- 
forming organs, and Houssaj’'® has observed a slightly subnormal 
hemoglobin content of the blood of hjqiophysectomized rabbits. 
Dodds and Noble- have shovm that the gastric dysfunction resulting 
from the injection of massive doses of pituitrin into ’experimental 
animals is accompanied by a severe macrocytic anemia from which 
the animals spontaneously recover. Control extracts of other 
tissues were shovm to have no such adverse effect. 

In this paper are recorded the hematologic findings on guinea- 
pigs deprived of the pituitary gland. The effect of injecting rela- 
tively large doses of pituitrin into these and into normal animals 
has also been observed. 

Experimental. For the operation active, healthy guinea-pigs of about 
500 to 600 gm. were chosen. Both males and females were used. They 
received no special care other than being well fed and comfortabh’" housed. 
The pituitarj’’ operation was carried out by one of us (M. K. McP.) 
according to the method described by McPhail and Parkes.® Some diffi- 
cultj’" was first experienced in keeping the animals alive after the operation, a 
large percentage djdng of bronchopneumonia. This difficulty was ulti- 
mately overcome bj’- speeding up the operation so that the duration of ether 
anesthesia was made as short as possible. The improvement in surwval as 
a result of this simple change in technique was quite remarkable, and verj' 
few animals were now lost. It was only after the success of the operation 
was assured, that is, when 2 weeks after the operation the animals appeared 
active and healthy, and had not suffered an exce-'^sive loss of weight, that the 
blood studies were begun. Blood was obtained from the ear lobe. The 
hypophysectomized animal bleeds remarkabh’ freely comj)ared nith the 
intact animal, but the blood clots readily. Excessive bleeding was carefulb* 
guarded against. Hemoglobin detenninations were made with a Sahli 
licmoglobinometer which had been standardized by oxygen-combining 
capacity measurements made by the Van Slyke technique'. The reticulo- 
cyte counts were made by the procedure outlined by Jacobson.® 

The pituitrin employed wa‘s a Parke, Davis Co. product containing 
10 pressor and 10 oxytocic units per cc. and was injected either subcutane- 
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ouslj' or intraperitoneally. In prcliminarj' exiDcriments liypophysectomizccl 
and normal animals were injected with 5 cc. of pituitrin. Extreme shock, 
mth the majority djdng in a comatose state, was the result. In sub.se- 
quent experiments, when the single injection never exceeded 3 cc., only one 
fatality occurred. 

At po.stmortem a careful check was made of the success of the operation. 
In addition the upper portion of the alimentarj^ tract was e.xamined macro- 
.scopically. In all cases the fundus portion of the stomach was sectioned 
and a microscopic e.xamination made. 


Table 1.— Hitophysectomized Guixea-pjgs, 


Guinea-pig. No. 

101 . cf562 gm. 


Guinea-pig. 

No. 115. 

9525 

gm. 

S 

'S 

Daj's 

postoperative. 

d? 

IS 

l§ 

c . 

HH fcC 

Reticulocytes 
(per cent). 

’ Body 

weight (gm.). 

u 

m Cf 
>> 

rt 0 
QV. 

0 

a 

1 R. B. C, 
(millions). 

1? 

I§ 

Me 

0 ; 

0 . 

0 c 

0 0 
rz t> 

U iu 

(Normal average*) 

5.70 

13. $ 

3.0 







7 

5.75 

12.0 

1.1 


7 

4. OS 

11.8 

1.3 


14 

5.10 

11.3 

1.1 


10 

5,09 


2.1 

455 

22 

5.25 

11,1 

1.9 


13 

5.5S 

30*7 

1.7 


30 

4.84 

12.3 

1.5 

510 

22 

5.86 

11.3 

1.7 


35 

4.97 

12.1 

2.3 


28 

5.02 

11.1 

1.9 

515 

44 

5.11 

11.5 

1.7 

490 

39 

4.98 

10.3 

, . 

517 

50 

4.50 

11.4 

1.7 







62 

4.16 

11.0 

2.2 

471 






Postmortem Notes: Hj'pophysectomy com- 







plete, testes small and flabby 

Seminal vesicles 

1 Postmortem; Hy’pophy'sectoray complete. 


still quite large. 

♦ According to Scarborough, R. A., Yale J. Biol, and Med.. 3, C3. 1G9. 1930; 3, 207, 359, 431. 
547. 1931; 4, 09, 1931. 

Discussion of Results. In Table 1 the blood findings with 1137)0- 
pliyscctomized guinea-pigs over a period of 1 to 2 months are given. 
These results are representative of the data obtained witii a number 
of other pigs not included in tlie table, and show wiieii compared 
with the levels for intact guinea-pigs of wliich the initial values in 
Table 2 are t3'pical that removal of the pitiiitar3" gland exerts vcr3' 
little, if an5' eflect on the red-cell count and hemoglobin content of 
tlie blood. 

The injection of pituitrin into intact guinea-pigs in amounts of 
the order of 5 to 10 cc. per kg. hod3'- weight produces an anemia of 
varx^ng degree of severit}' (Table 2). In these experiments the in- 
jection of this pituitary e.xtract was followed in a day or two iiy a 
hardening of the abdominal wall. The necrosis in some cases was 
confined to a small area at the site of injection, while in other ani- 
mals it was more profuse; In some animals the condition did not 
occur. In the case of guinea-pigs Nos. SO and SI, particular care 
was taken to inject the pituitrin e.xtremcly slowly into the peritoneal 
cavitx", taking at least 5 minutes to administer the do=c. In 1 )•'>< 
a severe necrosis resulted, while the other animal was not aff<’ete< . 
It was oliscrved that in these axperiments in general the seventy anu 
duration of the anemia tnid the magnitude of the nhicnlocytosis xvas 
greatest in those aninuds in which the necrosis and slonglimg 
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most ‘extensive. This was particularly indicated in the results 
(Table 3) of injecting pituitrin into the hypophysectomized ani- 
mals. Since the onset of the anemia came somewhat later than 
Dodds and Noble found, we have tried the injection of larger 
amounts of pituitrin, given in repeated small doses. The results 
shown in Table 4 were not significantly different from the previous 
ones. 

Tabde 2.— Noumad Guinea-pigs (Pituitrin Injected). 



} 

No. 70 cT 529 gm. j 

No. G3 o' 53C gm. 

No. 80 9 354 gm. 

j No. 81 

9 3G7 gm. 


1 ^ 

! « 

! 

, 1 

jd 1 

1 u 

1 « 1 

1 d 1 

« 1 

j 

t 

.. i 

1 « 1 

.S 1 
§ 

! 1 

d i 

1 

.o 

i K 

1 ^ 

1 

4 1 

o 

tt : 

1 ^ 
d 

d ' 


1 

o 

1 

1 ^ 

Day of injection (in- 
jected 3 CO. pituitrin) 

t 

, 5 24 

12 3 

0.9 

5 07 

11.6 

1.8 

5.10 i 

1 1 

11.0 

1.0 i 

4.49 

10.9 

\ 

1 1 5 

Da>^ after injection 

2 

G.C5 

13.5 

1.0 

5.72 

11.8 

1.2 

4.86 i 

10.7 

1 

2.1 

4.51 * 

10.5 

1 1.9 

i4 

, 5 11 

10.5 

1.7 

4.85 

9.8 

1 1.3 

4.39 ! 

9.7 

2.0 

1 4 48 ‘ 

9 7 

1 2.5 

{0 

4.71 

10 7 

1 4 

4 5G 

8 0 

1.4 i 

4.81 i 

S.Sj 

3.8 

' 4,14 

10.3 

i 2.1 

8 

4 15 

8.2 

, 2 1 

1 4.C8 

8.2 

1.4 

1.93 1 

8 8 

1 G.9 

1.88 

8.6 

7.G 

11 

3 84 

9.3 

; 5.8 

4 08 

: 8 8 ! 

5 9 1 

2.18 

8.6 

94 

2 00 

.. 1 

8.9 

13 

3 25 

8.4 

' 23 8 

3.19 

6 8 ' 

18.7 

2 05 

9.1 

10 3 ' 

2.10 

S.S ’ 

9.0 

15 

1 4 95 

10 5 

; 15 0 1 

1 93 

, 7 7 ; 

31 2 

2.10 t 

9 8 

7.2 1 1.14 

8,8 

n.o 

17 

, 4 89 

11 C 

7 1 ' 

1 99 

7 3 

30.0 

2 14 f 

9 0 

6 4 1 

1.48 

6 7 1 

19 9 

18 

1 4 87 

j 11 G 

5 2 ^ 

2 51 ! 

8 0 

19 0 

1 4.29 j 

9 5 

5 4 1 

1 20 

G G 

10 5 

20 

' " 1 

i ^ 

1 

3 40 

1 

0 3 

7 9 

: 4 71 

9 9 

4 4 

2 74 

6 3 

8 U 

Condition of abdominal Induration — no ! 

Profuse necrosis — 

No mduratmn or ne- 

Necrosis — sloughing 

wall. 

j wound. 


1 large wound with 
sloughing. 

; necrosis. 






Body weight at end of experiment (gm.) 435 i 445 } 348 375 


Table 3. — Hypophysectomized Guinea-pigs. Pituitrin — Single Injection. 


No. 104 9 GOO gm. No. 105 9 54G gm. No. 120 9 GG5 gm. 

Time from — — 

operation. IG days. IG days. 14 days. 



R. B.C. 

Hb. 

Retie. 

R. B. C. 

Hb. 

Retie. 

R. B. C. 

Hb. 

Retie. 

Day of injec- 
tion (inject- 
ed 3 cc, pit- 
uilrin) 

Days after in- 
jection. 

4. 90 

n.o 

1,4 

5.G4 

12.3 

1.8 

5.11 

10. 0 

1.0 

2 

4. SO 

9.8 

1.4 

5.90 

10.0 

1.9 

4. SO 

10.1 

1.4 

4 

4.48 

9.8 

1,7 

5.5S 

30.2 

1.7 

3.91 

y.s 

2.8 

(> 

4.00 

7.7 

1.4 

4.37 

10.0 

2.1 

3.83 

9.2 

3.8 

1 ) 

3.57 

7.5 

13.0 

3.20 

8.9 

14.4 

2.38 

S.9 

(i.O 

11 

2.r>s 

5.G 

39.3 

3. 07 

9.3 

*’1 2 

2.91 

8.1 

14. G 

13 

1.90 

5.7 

31.0 

1.28 

9.3 

lo’.T 

2.41 

7,3 

15.0 

15 

0.68 

2.9 

34.0 

3.50 

8.4 

G.O 

2.92 

8.0 

10.2 

IS 

O.Sl 

3.0 

39.0 

3. 48 

9.5 

3.4 

1.9G 

7.1 

7.9 


Weight at completion of experiment 

(pm.) 405 440 405 


Condition of nbdomin.al w'aU — Profu‘‘C No induration — no Nccrosus—large wound — 

necrosis large w ound w ith sloughing. necrosis. sloughing. 

Postmortem Note>: nypophxscctomv Hypoph>'£ectom> com- Hypophvscctomv com* 
incomplete. h.alf of antenor— lobe plete — pituitary fo-^a plete. 
in pinco, hut paler than normal. Uterus cle.au, Ovariea .'^mall — 
pale and large, uteni*? large. 
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Tabi^e 4.— -HYPoPin'SECTOMiZED Guinea-pigs; Atuitrin (Repeated Injections). 

No. m 9 489 gm. No. 12 4 9 5S2 gm. No. 126 9 535 m. 
Time from operation. 15 days. U da^-s. 14 days. 


Day of 1st injection of 1 cc. 

H.B.C. 

Hb. 

Retie. 

pituitrin 

Days after 1 st injection 

1 ( 2 d injection, 2 cc. pitu- 
itrin). 

5.50 

10.9 

1.3 

2 

3 (3d injection, 2 cc, pitu- 
itrin) 

5.12 

11.0 

l.C 

4 

6 (4th injection, 2 cc. pitu- 
itrin) 

4.51 

9.7 

1.0 

C 

3.55 

8,8 

2.3 

8 

2.57 

8.6 

22.7 

10 

2.75 

7.4 

21.7 

12 

3.0 

7.4 

13.2 

14 

3.67 

8.1 

8.0 

15 

3.20 

9.2 

11.0 

17 

3.51 

9.9 

9.0 


IVcight at completion of experiment CfOn.) 405 


R. B. C. 

Hb. 

Retie. 

R.B.C, 

Hb. 

Retie. 

5.13 

10.5 

1,8 

4.95 

n,i 

2.0 


5.13 

10.2 

1.1 

4.8S 

9.3 

l.S 

4.77 

11.3 

1.0 

3.04 

9.0 

1.0 

4.58 

9.7 

1.9 

2,70 

8.7 

3.4 

3.00 

9,7 

2.9 

2.39 

8.9 

5.6 

1.87 

8,6 

22.0 

2.68 

8.7 

18.0 

3.04 

8.4 

16.0 

1.38 

9.2 

22 0 

3.10 

9.2 

10 . G 


9,8 

14.4 

3.40 

8.1 

8.1 

i'.TO 

9.S 

8.3 

2.75 

8.8 

C.l 

2.41 

9.3 

9.1 


440 405 


Condition of abdominal wall— induration— no necrosis. Induration — no necrosis Extensive necrosis and 

sloughing. 


Postmortem Notes: Hypophyscctomj' complete. Hypophj’scctomy corn- Possible that fragment of 

plcte. anterior lobe not removed. 

Uterus and ovaries smalt 


Macroscopic and microscopic examination of the stomach of 
every animal (Dr. J. W. MacGregor) showed that, in all eases, the 
stomach appeared normal, there being no ulceration. The mucosa 
was perfectly intact and showed no scarring. While it is still pos- 
sible that. an inflammatory condition bad been present and that the 
animals liad recovered before autopsy, there was no evidence that 
there had been any acute perforative lesions of the fundus region of 
the stomach. 

Selye, Stehle and Collip^ have confirmed the fact that the in- 
jection of pituitrin can produce severe hemorrhagic lesions of the 
acid-bearing region of the stomach and have shown further tliat the 
pressor principle is responsible for this effect. If in our experi- 
ments such lesions had not occurred, as appears to be the case, it 
may be that the number of pressor units injected was too siniili 
or that the material was poorly absorbed. Whatever the cxjiiana- 
tion, it is particularly significant that, nevertheless, a severe anemia 
did develop and that several of the animals were still extremely 
anemic at the time of the autopsy. 

In general, nothing suggestive of a liorinonal connection hetweeii 
the pituitary gland, gastric function and blood formation Ini.s coim. 

out of these e.\periments. . 

Summary. 1. Ilypophysectomy of the guinea-pig did not ri'.smi 
in any marked change in the red-cell and hemoglobin content of me 

lllood. . , 

2. The injection of relatively large do.se.s of oommereinl pitunr 
into normal and liypojihysectomized guinea-pigs was fol o.' 
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after a rather prolonged period, by the development of a severe 
anemia. 

3. The postmortem examination of these guinea-pigs, some of 
which were still markedly anemic, did not show any occurrence of 
acute gastric lesions. Microscopic examination of sections of the 
fundus failed to reveal any indications that ulceration had occurred. 

For much special assistance vre have to thank Dr. J. W. MacGregor (Assistant 
Provincial Pathologist) and Dr, M. M. Cantor (of the Department of Biochemistry) . 
We wish to record our thanks to Messrs. Parke, Davis & Co. who have generously 
placed pituitrin at our disposal. To the Carnegie Research Grant committee of the 
University we arc indebted for a grant for expenses. 
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RECURRENCE IN MIXED TUMORS OF THE SOFT PALATE. 
By Jonathan E. Rhoads, M.l)., 
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AND 

Paul M. Mecray, Jr., M.D., 
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(From Surgical Clinic, Hospital of the University of Pennsylvania; the Hunter- 
Agnew Laboratorj^ of Surgical Pathoiogj” of the Department of Surgen% 
and the Harrison Department of Surgical Research.) 

Recurrence in mixed tumors of the soft palate is extremely rare 
for the following two reasons: First, although it lias been gener- 
ally assumed that these tumors are analogous in all ways to mixed 
tumors in the parotid, the literature shows that they differ from 
the corresponding parotid tumors in that recurrence is unusual. 
Furthermore only 60 mixed tumors of the soft palate have been 
reported. Eeck^ reported a case that recurred .3 weeks after sur- 
gical removal, and within 5 weeks was the size of tlie original 
tumor. In a discussion of mixed tumors of the palate, Patey^"* 
referred to a case with recurrence after 2 years. He failed to 
mention whether the tumor originated in the hard or soft palate. 
Duany^ recorded a recurrence confirmed by biopsy 7?, years after 
electrocoagulation of the original tumor. At the time of the report 
4 mouth later, the lesion had been reduced in size though not cured 
by radium therajiy. 

The following case was originally reported by Dr. Robert Tvy;^®-*' 
it is presented again because of a very late recurrence. 

YOU 193. NO. :L — MATirn, 1037 14 
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Case Eeport. The patient, a ^vlute woman, aged 52, was readmitted 
to tins hospital on the service of Dr. Alfred Stengel, August 21, 1935. 
She had two groups of •s 3 unptoms with no apparent relation between them. 
Her major complaint were a burning pain in the right lower quadrant 
and legs, and a lump in the palate. The former had begun 6 months before 
and as it was associated with absence of the patellar and Achilles reSexes, 
with wasting and weakness of the legs, and with diminished ribratoiy 
sensation, it was thought to be a neuritis secondary to diabetes mellitus 
wdiich had been discovered a few weeks before admission. 

The history of the tumor in the palate was of much longer duration. 
About 21 years previously a tumor had appeared in the left feide of the soft 
palate. Excised in February, 1914, it w^as diagnosed mixed tumor. The 
patient experienced no further trouble until about 1925, when she noticed 
another small swelling in the same location. Since 1925, the lesion gradu- 
ally’' but steadily enlarged to the size of a pecan nut. The only symptom 
was a constant awareness of the tumor. The patient had experienced no 
pain and no difficulty in swallowing, breathing, or talking. 

The tumor was situated slightly to the left of the midline and was approxi- 
mately 2 cm. in its anteroposterior diameter and slightly’’ less in the other 
diameters. It was firm, smoothly covered with mucous membrane and 
not tender. It w’as movable but moved more readily’’ near the free border 
of the palate than anteriorty wffiere it was splinted by the hard palate. 

On* August 31, 1935, the patient was transferred to the surgical service 
of Dr. i. S. Ravdin. On that date, using infiltration anesthesia, the tumor 
w^as excised. It w^as circumscribed by a friable capsule which was quite 
definite on the buccal side but seemed less distinct on the nasal side. The 
capsule broke before excision w’^as completed. The interior of the tumor 
w'as composed of wiiitish material that crumbled readily^ without bleeding. 
This was removed and the remainder of the capsule ffissccted out. Tiic 
wound was closed without drainage but separated on the 5tli postoperative 
day^ and healed secondarily^ The patient was discharged on the 14th 
postoperative day and returned for postoperative irradiation 2 weeks later. 
At this time healing w’as complete. Tlie patient reported after 11 months 
that she had no e\idence of recurrence. 

Pathologic PeporL Grossly’’, the specimen consisted of several pieces of 
tissue remov^ed from the soft palate. Together they measured about 2 cm. 
in diameter. The tissue w’as pale and soft. It w^as not possible to identif.v 
the complete capsule. _ ^ • c 

Microscopically’’, the tumor varied greatly in different sections. >Somc 
areas w'ere dominantly’’ angiomatous with an abundant fibrous stroma in 
wdiich there were occasional collections of fatty tissue. Other areas showed 
imperfectly formed acini filled witli mucoid material (Fig. 1)* ^ Tiicrc was 
one small area that had an adenomatous character. Tiie acini were lined 
with a single layer of cylindrical cells (Fig. 2). Other sections snowed 
epithelial hy’perplasia wdiich had a medullary' chanicter. The cells vvere 
large and pale and had vesicular nuclei. The solid areas had a 
my'xoinatous ground substance and contained numerous ^ 3 dmdnc.M nya m . 
masses around wdiich there were no acinar formations ffig. 3). 
ings w'cre not unlike those seen in mixed tumor^ of the parotid. ^ 
was, how'ever, more evidence of cellular prolifemtion than js u^ua > ^ 

in tumors located in the parotid. The predominating tissue was oi in. 
spindle-cell tvpo. 

Diagnosis.'’ Mixed tumor of cylindroinatous ty{>e. 


Discussion 
rare, 
tumor 


U...UU. Mixed tumors of the soft palate are coinpan.tiyel. 
Soniionschcin'', in W2n, amilyzed Kp.cere’-' ft’ cases o rmxHi 
of both tlie liard and soft j)!ilate and found that well m.n 




Fia. 2. —Photomicrograph sho\\inK an area of acicnomatous tissue bordering on the 
predominant spindle-cell tissue found throughout the tumor, (Lotv power.) 












Fig, 3. — PhotomicroRraph showing cpithclinl hypcri)Iasia with cylirulroirmtous 
formations, (Low power.) 
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fifty” were of the soft palate. Failure of many of the reports 
accurately to locate the lesion, and the occasional tumor which 
seems to involve both the hard and soft palate (di Lorenzo’s^® ease), 
account for the inability to state with accuracy the exact number 
located in the soft palate. In the latter region 12 new cases have 
been reported since Sonnenschein's article in 1929 (Table 1). 

Tadle 1. — Gabes op Mixed Tumor of the Soft Pauate Reported Since 

1928. 



Age. 

Sex. 

Side. 

Duration. Encapsulation 

Beck^ 

27 

M 

Bight 

7 

No 

Soubiron and Bianchi'" . 

43 

M 


3 

Yes 

Duanys 

30 

F 

Left 

S 


Blumbcrg and Terry- . 

35 

M 

Right 


Yes 

Holmgren® , * . . 

24 

F 

Rfglit 

i 

Yes 


51 

F 

Left 

8 

Yes 


27 

F 

Loft 

12 

Yes 

Carruthers^ 

48 

F 

Left 

1 

Yes 

ncitz« . , . . . 

43 

U 

Right 

11 

Yes 

Jarman^^ . . . . 

17 

M 

Center 

Noted in 

Yes 





routine Px 


Davis^ 

27 

F 

Right 

2 



22 

F 

Left 

6 



The recurrence shown in the case here presented makes it unusual. 
The interval of 11 years between removal and recurrence is the long- 
est period on record. The slow growth of the recurrence is notable, 
the tumor requiring 10 years of gradual growth to attain the size 
of a pecan nut. Microscopically, the original and the recurrent 
tumors resemble each other closely. Ivy’s description is applicable 
to the tumor here presented. To quote, “hlicroscopic examination 
shows a strain of pink staining homogeneous substance and large 
oval-shaped cells with vesicular, nuclei taking a deep hematoxylin 
stain.” (Cp. Fig. 3.) “These cells in some places were arranged 
in the form of alveoli . . .” (Cp. Fig. 2.) “In other situa- 

tions the cells formed irregular extensions through the stroma with 
no basement membrane or line of demarcation of anv kind.” (Cp. 
Fig. 3.) 

It is difficult to compare the types of mixed tumor found in the 
reirortcd recurrences liecause of the inadequate descriptions. Patey 
simply stated there was a recurrence of the original tumor. From 
Duany’s description it appears as if the tumor which he reported 
might have been a cylindroma. Beck classed the original tumor 
in his case as a nn'xo-fibro-chondroma. The description of the 
recurrence likewise fits tiiis designation. 

Three theories have been advanced to explain recurrence in these 
tumors, w^oimenschcin believes that they are seedings caused by a 
rupture of the capsule in the. removal of the original tumor. Beck 
is convinced that in his case recurrence arose from the “remains 
of the capsule.” Erich,’" in his paper on mixed tumors of the sali- 
vary glands, helieves that the.=:e tumors might in some cases be sister 
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tumors arising from two misplaced blastomeres which start growth 
at different times. In the case here presented the history of the 
tumor being "easily shelled out” in 1914, and the 11-year interval 
between the removal and the first evidence of recurrence, seem to 
be strong arguments against this tumor ha^dng arisen from a seed- 
ing or from the “remains of the capsule.” Yet the location of both 
tumors in the same region and the almost identical histopathology 
seem to point to this method of recurrence. There is the possi- 
bility that 2 misplaced blastomeres might have started growth at 
different times activated by unknown factors which continued to 
operate after the removal of the original tumor. 

YTatever the mechanism of recurrence may be, most authors are 
agreed that it is more prone to occur in cases in which the capsule 
is incomplete or is broken during removal. 

Treatment. Review of the literature shows that in a majority of 
cases surgical excision was comparatively easy. Where the tumors 
were completely encapsulated the dissection was not difficult, 
liemorrliage was slight, and primary union the rule. The success 
of this treatment is attested by the low incidence of recurrence. 

Thus far too few cases have been treated with irradiation to 
permit any estimate of its efficacy. However, irradiation has been 
used in the treatment of the closely related mixed tumors in the 
salivary glands. At this hospital experience with radiation therapy 
in this latter group of tumors was in agreement with the findings 
of Sistrunk,''' namely, that it usually caused very little regression. 
In contrast, it must be noted that some writers have observed a 
marked reduction in these growths following irradiation, occasion- 
ally to the extent that they are reduced to inert hyaline masses.” 
Bland-Sutton (quoted by Patey’*), Stewart,’® and others have found 
that interstitial irradiation gave the best results. In the case here 
pre.sented the clinician, the pathologist and the radiologist agreed 
that postoperative irradiation should be administered in the hope 
of destroying any remaining elements that might have been retained. 
.\ccordingly the patient was given a total of fi.o.o mg. hours of irra- 
diation by radium pack. A moulded plaque was placed in the 
mouth separated from the lesion by a 2-mm. platinum filter. 

Qiiick’^ has suggested biopsy in mixed tumors of the parotid 
to determine whether or not they may be of a cellular type and 
therefore amenable to irradiation. Duany performed a bioj).sy of 
the recurrent tumor in his case. It is our Imlief that the procedure 
is dangerous in this group of tumors regardless of location; for ve 
feel confident that any encapsulated embryonal tumor subjected 
to partial ojien mutilation may be stimulated to active growth. 

Summary. 1. A ease of recurrent mixed tumor of the .«oft p.awte 

is presented. , 

2. Twelve cases of mixed tumor of the soft p.'ilate have ia‘<’n 
found in the literature since Sonnenschein's rej)ort in 1929. 
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3. Recurrence 1ms been noted in 3 previously reported cases.^ 

4, The treatment of choice is surgical excision followed by irra- 
diation if complete extracapsular removal is not accomplished. 

The writers are indebted to Drs. Stengel and Ravdin for permission to present 
the case; to Dr. Joseph McFarland for reviewing the slides; and to Dr. A. E. Bo the 
for valuable suggestions in preparation of the paper. 
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CARBAMINOYLCHOLINE— (DORYL OR LENTIN). ITS ACTION 
ON NORMAL PERSONS, IN PERIPHERAL VASCULAR DIS- 
EASE, AND IN CERTAIN OTHER CLINICAL CONDITIONS. 

By Isaac Starr, M.D,, 

HARTZELL PROFESSOR OF RESEARCH THERAPEUTICS, UNIVERSITY OF PENNSYLVANIA, 

PHILADELPHIA, PA. 

(From the Medical Division of the Hospital of the University of Pennsylvania.) 

CARBAMINOYLCHOLINE chloi'ide (XHoCOOCH 2 CIl 2 N(CH 3 ) 3 Cl) 
(trade names Doryl and Lentin) was synthesized by Kreitmair" in 
1932. Its action in animals has been carefully studied, especially 
by Kreitmair, Noll,” Dautrebande,^"“ and Simonart.’^ The drug is 
stable, and powerful effects are obtained by extremely minute 
dosage. Its action resembles that of many other choline deriva- 
tives, producing effects similar to those which follow stimulation of 
parasympathetic nerves. Accordingly increased sweating and 
salivation; cardiac slowing; increased intestinal, uterine, and 
vesical activity; and general vasodilatation with resulting diminu- 
tion of blood pressure, are conspicuous after its administration to 
animal preparations. In addition carbaminoylcholine has an ener- 
getic nicotine-like action on ganglion cells and striated muscle, in 
which respect it rc.seinhlcs acetylcholine and differs from acetyl-j3- 
mcthylcholine. Atroi)inc anatagonizes the para.sym})athetic action 
hut not the nicotine-like effects. 

Judged by the effective dosage for man carbaminoylcholine i.s the 
most powerful choline derivative known. It is also the most toxic 
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for animals. The ratio of the subcutaneous therapeutic dose for 
man to the subcutaneous toxic dose in rats is about the same for 
carbaminoylchoHne as for acetyI-/3-methyIcholine.* 

Under the trade name of lentin, the drug has been widely used in 
veterinary medicine in Germany for the treatment of gastro- 
intestinal conditions in animals.® 

The first clinical investigation was made by Dautrebande and 
Blarechal® in 1933. In their cases, some wdth and some without 
h^ertension, a slow intravenous injection of 0.1 mg. produced no 
disagreeable sjnnptoms and was followed in about 30 seconds by a 
diminution of blood pressure of 50 to 100 mm. Hg., the previous 
level being regained within 5 or 10 minutes. Vasodilatation, a 
sensation of warmth, increased sounds of intestinal movement, 
salivation, and lachrymation, almost always accompanied tlie 
action. The subcutaneous administration of 0.2 to 0.3 mg. was 
folJou'ed by a more prolonged fall of blood pressure lasting 20 to 40 
minutes. These authors detected no fall of blood pressure after 
oral or rectal administration. Our results are very similar. Since 
the brief report of Dautrebande and Marechal several short articles 
have appeared giving favorable reports of the use of this drug in 
postoperative urinary retention,”® eclampsia,”®’® ozema,' increased 
' ocular tension,'® and by means of electrophoresis.'®’® 

We first administered the drugf in increasing dosage to 20 normal 
young adult volunteers. With this experience behind us we em- 
ployed it in the treatment of disease conditions which its action 
seemed adapted to benefit. The drug causes .striking relief of pain 
in certain cases of peripheral vascular disease. 

Methods of Administration. Not being hydroscopic the dnig can he 
administered conveniently in hj’podermic tablets or tablet triturates of 
0.2 and 0.4 mg. Occasional^' patients complain of pain at the site of auj>- 
cutaneous injection. Tliis can usuallj' be avoided by injecting the dis- 
solved tablets in not le.ss than 1 cc. of water. _ _ 

We have not attempted intravenous administration, thinkinc it unnccos- 
saty and more hazardous. That it is a feasible method has been dcinmi- 
strated.^® 


General Effects. The Adian after Sahcutaiimvs Afiminixiraiioii. 
On Normal Pcrtioue. Twenty-six healthy medical students served 
as volunteer subjects. The routine observations were made by 
my.sclf, l)y Dr. William Test, or by students under our supervision. 
The subjects lay upon a coucli for a preliminary re.st period of at 
least 1.5 minute's and remained there for the duration of the ol>* 
servations. Dosage ranged from H.l to 1.0 mg. sub(rutaneo^•^ > • 
from 0.-1 to 1.0 mg. ondly. 'J’hc effect.s are summarized in Table 1. 


• III nm iiKlcbte-l to Dr. H. Molitor for pormiwion to ctiittiinc iin'l tif- hi< 

on tho toxicity of various choline (U’rivnti'.’C’i for nnim.’iK r' ^ferrt 

t .Vll tlio choline clerivnlives usisl were Fiii>i>he<I throuRh the Imi'Ii.' o. ■ 

^ Co., Inn., linhwAVi 
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TABiiE 1 . — Action of Carbaminoylcholinb Chloride on Normal Persons. 


Subcutaneous dosage. 



to 

0.4 to 

0.7 to 


0.3 rag. 

0.6 rag. 

1.0 rag. 

Number of cases in each group ... 5 

Number of cases showing effects, given 

7 

3 

below 

Systolic blood pressure, mm. Hg: 

Change less than 5 .... 

. 2 

4 

2 

Ftill 5-10 

. 2 

2 

1 

Rise 5-10 

. 1 

2 

' 

Pulse rate: 

Change less than 5 .... 

2 

4 

1 

Increase 5-10 

, 3 

1 

1 

Increase 10-15 


1 

1 

Increase over 15 


1 


Decrease 5-10 




Decrease more than 10 . . . 




Flush 

. 3 

7 

3 

Sensation of warmth 

. 4 

G 

2 

Later sensation of cold .... 


4 

2 

Sweating 

. 2 

7 

3 

Salivation ’. 

. 3 

G 

2 

Lachrymation 


2 

2 

Increased peristalsis 

2 

7 

2 

Abdominal cramps 


5 

1 

Epigastric discomfort .... 


1 

1 

Pain in bladder or urethra , 


1 


Desire to void .... 


2 

2 

Belching 


1 


Headache 





Oral dosage. 

0.4 to 0.8 to 
O.C mg. 1.0 mg. 
4 3 


1 3 

3 


2 1 


1 1 
1 1 

2 2 
1 

1 1 
1 


1 

4 


1 

1 2 


125 

Blood 100 
Pressure 

75 


100 

Pulse 75 
50 

Flushed 

Warm 

Cold 

Sweating 

Salivating 

Increased 

Pcnsblsis 

Minutes 


■ 

s 









B 

B 

B 

B 


mm 
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Fig. 1. — Action of 0.5 mg. carbaniinoylcholino given subcutaneously to a normal 

subject* 
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A typical eftect after a dose of O.o mg. is shown in Pig. 1. After 
this dosage no drug effect was noted by the subject for from 6 to 10 
minutes after the injection. The action then came on very gradually. 
Flushing of the face, accompanied by a sensation of warmth was 
noted first. Slight perspiration appeared some minutes later 
accompanied by such slight salivation that it was not observed by 
some. About 15 minutes after the injection increased peristalsis 
was usually noted by the subject and borborygmi soon became 
audible to the observers, often without a stethoscope. The height 
of the action appeared 20 to 30 minutes after the injection when 
sweating was generalized, the subject very conscious of the sensa- 
tion of heat in his ears and face, and of rumbling in his abdomen 
with occasional cramps. Some had a desire to urinate at this time. 
These effects passed oft' gradually and were scarcely noticeable an 
hour after the injection. 

Changes in blood pressure and pulse rate were so slight that the 
subject was usually unaware of them. Soon after the injection a 
slight increase in pulse rate and a small fall of diastolic blood 
pressure were often, but not always/ seen. Palpitation was seldom 
noted. Slight lachrymation was seen occasionally. One subject 
was conscious of difficulty with visual accommodation. No effect 
on respiration was obvious. 

After larger dosage, as 1 mg., the drug s action still came on 
slowly and gradually. There was usually no more effect on pulse 
and blood pressure than is shown in Fig. 1, but all the other effects 
were more intense and, about 25 minutes after the injection, the 
subjects became so uncomfortable from abdominal cramps that 
atropine was given in every instance. 

Small doses, such as 0.1 mg., caused flushing and slight sweating 
without any other observed effects. 

On Paiicnis the general effects were tlie same as on normal 
persons. After repeated injections cumulation became manifest. 
i\Iore than one patient; placed on 0.4 mg. t.i.d. for 3 days or longer, 
insisted that we were increasing the dose. Daily dosage repeated 
for a period of 10 days or longer did not cause any noteworthy 
change in the level of pulse rate or l)lood pressure recorded on the 

hospital chart. - 

Avium .l//rr.Ora/ Admumirntlon, On 6 norwa/ per.voa.v dose^ ot 
lass than Of) mg. caused the very slight effects mentioned in Tahle 1 . 

The ex])erieiu*e of the author seems typical of that of the ot icr.'^^ 
One hour after taking 0.6 mg. he noted slight sweating of tlic p*'^ 
and a very slight gastric sensation with belching. An hour laUr le 
felt a transient sensation of lightness in the bladder, and. stil ^ ‘itcr. 
an unusual sensation in the eyes, perhaps due to stiinulatam o 
accommodation. Pulse rate was essentially unaltered, tlie .systonc 
blood j)ressure diminished about 10 mm. All the clu^cts 
Akht that tliev were difficult to deserihe and there was some douOf 
whether thev slmuld have been ixiirihnUA to the drug. 
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The drug has been given orallj’^ to over 25 -pah cuts. The great 
majority tolerated from 0.2 to 0.4 mg. once or twice a day. But 
several were unable to take 0.4 mg. In 2 this dose caused marked 
nausea and malaise. Two others complained of excessive sweating. 

In contrast to this, 1 patient with peripheral vascular djsease 
took 2 mg. at one dose without any discomfort after it. Another, 
with spastic obstruction of the lower esophagus, the passage of food 
being delaj^ed temporarily but complete eventually, took l.G mg. 
t.i.d. by mouth for 14 days without the production of any uncom- 
fortable symptoms at all. 

The cumulative effect of the drug was marked. Four patients 
took from 0.2 to 0.4 rag. daily from 1 to 3 weeks without discomfort, 
but eventually the same amount produced so much more action 
that the dosage had to be reduced. 

It is obvious, therefore, that carbaminoylcholine gives irregular 
effects after oral administration, so that a dose giving disagreeable 
symptoms in some may be well tolerated by others. 

Twice daily administration of the drug for 3 and S weeks, to 2 
patients, in the largest dose that produced no uncomfortable mani- 
festations, did not cause any noteworthy alteration in the general 
level of pulse rate or blood pressure; nor did it cause an increased 
number of stools. 

Special Studies. In 6 cases, 5 of them with peripheral wascular 
disease and apparently benefited by the drug, a more elaborate 
study was undertaken which will be reported in detail in a subse- 
quent publication.® After an average do.se of 0.5 mg. subcutane- 
ously the average changes were as follows: pnhr raic increased 
7.0%; mean blood pressure diminished 0.2%; basal mefaboh'e rale 
increa.sed 3.5%; basal eardiae oaf put increased 12.3%; respiratory 
rate was practically unchanged; respiratory volume per minute 
increased 5.0%. Of these the changes in blood pressure, pulse rate, 
and re.spiratory volume, were statistically significant (for P = 0.05) 
while the larger change of cardiac output, less constant than the 
other drug effects, missed significance by a narrow margin. The 
changes demonstrated are those common to drugs that primarily 
lower blood pressure. 

Electrocardiograms, taken before and after the drug in the above 
0 cases and in 2 normal persons, all with normal rhythm, showed 
nothing other than the changes of rate dcscriljcd before. One case 
of auricular fibrillation was given the drug in increasing doses, 
until the side effects became uncomfortable, without producing any 
noteworthy change in the electrocardiogram. 

In 2 cases the fasting blood sugar and blood urea nitrogen were 
unchanged by the prolonged administration of the drug.'^ 

Imur ea.ses of benign partial obstruction of the lower esophagu.s 
with preventriculosis have been examined under the Jluoroserjpc 
after a barium meal to study the drug’s action. In the fir.>:t ca.'^e no 
1 am indebted to Dn W. F. Suudennun for theje 
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barium had entered the stomach before the drug. Within 1 minute 
after 0.5 mg. had been given subcutaneously an increase in esopha- 
geal peristalsis was noted. Four minutes later this was striking 
and small amounts of barium were pushed into the storaacli by the 
larger waves; 25 minutes later esophageal persistalsis was still 
much* increased and most of the barium was in the stomach which 
could be seen to be hyperactive also. The other 3 cases, observed 
by Dr. G. D. Gammon, showed a very similar picture after 0.4 mg. 
subcutaneously. There was no marked relaxation of the cardia in 
any, but large waves were induced which forced small amounts of 
the barium into the stomach. 

Two of these patients were given a course of the drug bj'’ mouth. 
In one there was no improvement in the patient’s symptoms, in 
the other improvement could be attributed to the repeated dilata- 
tions of the esophagus carried on simultaneously. 

Studies of the effect of carbaminoylcholine on shm icmpcraturc 
have been made in 7 cases of peripheral vascular disease. The 
patients were all placed in a cool constant temperature room. Ther- 
mal junctions were attached to their fingers or toes by wide strips of 
adhesive. 

A case of mild Raynaud’s disease was placed in this room with 
hands exposed. The temperature of the ball of each finger fell 
rapidly till it reached within 1 ° C. of the air temperature, 18° =*= 1 ° C. 
Increased pallor without cyanosis, accompanied this change. About 

1 hour after the oral administration of 0.3 mg. carbaminoylcholine 
the temperature of the finger tips began to rise as flushing of the 
face was noted. The maximum increase was G° C., the minimum 
4.2° C. All fingers had become a good red color when the experi- 
ment was terminated 2 hours after the administration of the drug. 

The feet of 3 cases of diabetic peripheral vascular disease and 
3 of thromboangiitis obliterans were tested similarly, l^ive of these 
cases, comfortable when tested, had formerly had rest pain in their 
feet partly or completely relieved by carbaminoylcholine, and were 
given the same dose which had previously relieved them. In only 

2 patients was any evidence of vasodilatation in the feet secured. 
In 1 case of thromboangiitis the action following a dose of 1 mg. 
by mouth was accompanied by a reversal of the temperature trend 
in the feet, the temperature of the toes increasing between l.S and 
].4° C. Three days later an oral dose of 2 mg. pve substantially 
the same result. In 4 cases sulKuitaneous injections ranging from 
0.4 to O.S mg. produced the usual drug effects not accompanied by 
any rise of skin temperature in the feet. 

Ten cases of hyprrtnmon have received the flrug. 'J’o test its 
acute effects the subjects remained in bed all day. In a ease of 
diabetes with arteriosclerosis the blood ])re.ssure ninged from 
208/00 to 100/03 during the 1.5-minutc control jxTiod. Ten 
after the sulmutaneous administration of 0.4 mg. it diininislied to 
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170/80 and remained near this level for the next hour. In a case of 
essential hypertension 0.3 rag. subcutaneously was followed by a 
fall from 106/88 to 120/70 in 10 minutes; the initial pressure was 
regained 20 minutes later. Another case of essential hypertension 
was given 0.9 mg. by mouth. The pressure, which ranged between 
210/90 and 185/95 during the preliminary period, diminished very 
slowly until 3 hours after the administration of the drug, it reached 
138/70. The face was markedly flushed at this time. The pressure 
rose thereafter but did not regain its initial level within 5 hours. 
Four other cases showed little or no diminution of pressure after the 
drug. 

In contrast to these acute effects, attempts to cause prolonged 
reduction of pressure in hypertension by courses of the drug by 
mouth have been uniformly unsuccessful. Oral dosage ranging 
from 0.2 to 0.8 mg. t.i.d. continued for several days had no effect 
in 4 cases. Daily and twice daily subcutaneous injections of 0.4 mg., 
continued for 2 weeks, had no lasting effect on another case. 

In no instance was the decrease in blood pressure following carba- 
minoylcholine rapid enough to make the patient uncomfortable, 
a marked contrast to the abrupt action of subcutaneous do.ses of 
acetyl-)5-methylcholine. 

Uniotvard Effects. Doses of doryl, easily tolerated by some, make 
others extremely uncomfortable. These untoward effects warrant 
detailed deseription. 

Early in the study of the drug the author took increasing amounts 
by mouth. A dose of 0.6 mg. caused very little effect. Three days 
later he took 0,9 mg. with the following result. He sat for at least 
10 minutes in a chair before each estimation of pulse rate and Iffood 
pressure, and walked about and interviewed patients in the interim. 

9.20 A.M. Pulse 82; blood pressure 118/74. Feeling verj' well. 

9,25 Took 0.9 rag. Dorjd by mouth (three 0.3 mg. tablets followed 
by water). 

9,45 Pulse 82; blood pressure 104/70. First sensation, attributable 
to drug, peristaltic waves and epigastric discomfort. Passed 
flatus. 

10.10 Pulse 74; blood pressure lOS/70. Peristaltic waves felt fre- 
quently. Sinus arrhythmia. 

10.15 Bowels moved, soft formed stool (they had moved before at 
7.30 A.5I. that morning). Queer^ sensation noted in eyes, 
probabl}' an effect on accommodation, 

10.35 Face flushed and feels hot. No frank sweating. 

1 1.00 Pulse 72 blood pressure 108/78. Flush of face and eye sensa- 
tion continue. Trifling sweating of palms. i 

11.1.5 Slight salivatioir noted. Slight cramps now accompany 
peristaltic w.aves. 

12.00 xoox Pulse_ 70; blood pressure 100/78. Slight laelirj’mation in 

addition to the above. 

12.15 n.M. Weak and light headed when tiying to walk. Belches. 

12.30 Pulse ()G; blood pressure 110/80. Electrocardiogram showed 

nothing abnonnal. 
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12.40 Weakness forced him to lie down. Very flushed with strong 
sensation of heat in face and ears, slight headache, very slight 
salivation, practically no sweating, occasional consciousness of 
peristaltic wave. 

1.30 Feeling a little better, ate light lunch. Pleadache better. 
2.50 Pulse 100; blood pressure 110/65. Still feeling badly in an 

indefinable way. Weakness and shortness of breath on walking 
about. Glad to stay in chair. 

3.15 Pulse 90; blood pressure 120/65. Flush continues. Some 
epigastric and precordial discomfort after walking about. 

4.45 Pulse 72; blood pressure 115/28. Better, flush almost gone, 
other symptoms gone. 

5.30 Walked 400 jmrds and found himself still somewliat weak. 
Took atropine sulphate 0.3 mg. subcutaneously. Recovered 
quite rapidly thereafter. 


The symptoms described above, especially malaise and vague 
gastro-intestinal symptoms have occurred in patients. One man 
experienced them as soon as he began to take 0.4 mg. t.i.d., another 
after taking 0.4 mg. once daily for over a month. In contrast to 
this, single doses of 2 mg. have been taken by some subjects with- 
out discomfort. The irregularity of the untoward effects of the drug 
deserves emphasis. 

After subcutaneous administration more uncomfortable effects 


sometimes appeared. A patient with rheumatic heart disease and 
auricular fibrillation, in good cardiac compensation, was given 
0.0 mg. subcutaneously at noon. Very little change of blood pres- 
sure or pulse rate followed. However, 20 minutes after the injection 
she complained bitterly of abdominal pain and nausea. Atropine, 
O.G mg. subcutaneously, stopped the slight sweating, but pain per- 
sisted, and the dose of atropine was repeated 15 minutes later. 
Discomfort passed off slowly and the patient said she felt badly all 
tl)e rest of the day, 

A patient with diabetic peripheral vascular disease, wlio had 
previously suffered from diarrhea, was unable to take 0.2 mg. 
subcutaneously without prompt return of the diarrhea. 

An asthmatic patient given 0.2 mg. subcutaneously liad a typical 
asthmatic attack within 10 minutes. Atropine, O.G mg. subcutane- 


ously, promptly relieved it. 

Tiic only reaction at all alarming occurred in a man with peri- 
pheral vascular disease wlio had lost one leg and was suffering 
greatly from pain in the other. He was given O.G mg. siifn 
cutaneously. Tlie blood pressure and pulse rate. 130/86 and 103 
before the drug, both fell slowly. Twelve minutes later they vere 
103/70 and G4. At this time flusliing, sweating and alidommai 
pain were i)resent. One half hour after the drug the patient began 
to look a)ul to feel very badly. The sy.st()Iie pressure wa.s foinul to k 
SO, tlu^ pulse 5G. Atropine, 0.() mg. sul)ciitaneoaslv% was given at 
once, and the blood jiressiire rose to 140/100 within ^ 

^rhe other choline effects disappeared within 30 nnnut(‘s. I In* p»nn 


in his foot was not relieved. 
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Effect of Atropine on the Action of Carbaviinoylcholme. In animal 
experiments atropine abolishes the parasympathetic effects of 
carbaminoylcholine but the nicotine-like action is not affected. 
Therefore atropine cannot be expected to antagonize the effect of 
carbaminoylcholine with the rapidity and completeness with which 
it abolishes the action of acetyl-/3-methylcholine’“ (mecholyl), a 
drug without noteworthy nicotine-like eff’ect.^^ Experience supports 
this expectation. 

The effect of atropine on the action of carbaminoylcholine has 
been tested in 12 normal subjects. Atropine 0.6 mg. subcutaneously, 
given about 20 minutes before carbaminoylcholine, completely 
blocked the detectable effects of 0.3 mg., greatly diminished the 
effects of 0.4; and had a slight but definitely antagonistic effect on 
the action of 0.8 mg. On the other hand atropine 0.3 mg. sub- 
cutaneously given 20 minutes before a dose of 1 mg. carbaminoyl- 
choline subcutaneously did not notably antagonize the uncom- 
fortable effects and more atropine had to be given. 

After the effects of a large subcutaneous dose 0.8 to 1.0 mg., 
of carbaminoylcholine had manifested themselves, the subcutaneous 
injection of 0.3 mg. of atropine did not cause any noteworthy 
diminution of the severity of the symptoms. Under similar cir- 
eumstances 0.6 mg. of atropine was followed by a slow but definite 
diminution of the uncomfortable effects which disappeared com- 
pletely within 30 minutes. 

The experience in the clinic has been similar. Subcutaneous 
doses of 0.6 mg. of atropine cause slow diminution of uncomfortable 
effects following carbaminoylcholine. 

Therapeutics. The best use that we have found for carbaminoyl- 
choline is in the relief of pain in certain cases of peripheral vascular 
disease. Two of these deserve report in detail. 

Case Report. Case 1. — A. E., aged 49, of German ancestry, had bad inter- 
mittent claudication in both legs for over 20 years and phlebitis at intervals 
since that time. Six weeks before admission, rest pain began in both feet 
which turned purple in color but developed no lesions. The pain was 
described as “burning” and “like hundreds of needle pricks.” It occurred 
in paroxj^sms. Three injections of t 3 'phoid bacilli were given in another 
hospital with transient relief onlj’’ once after a severe reaction. Repeated 
intravenous injections of 2.5% sodium citrate did not help. Injection of his 
left posterior tibial nerve with procaine caused no rise of skin temperature 
in the area supjdied. 

On admission to this hosjiital the pain was chieflj' in the left foot and so 
intense that the jptient would scream. IMorphine sulphate, 1 grain, afforded 
little, if any, relief. No pulsation could be felt in an\" vessels below the 
feinorals. Botli feet were cj'anotic when dependent, blanched while ele- 
vated. The nails were atrophic and there were numerous petechiic in the 
involved skin. The ankle jerks were absent. There were im lesions. His- 
tamine reaction .showed no wheal on either foot, the flare was doubtful. 
^Varming the hands failed to increase the skin temperature of the feet. Tiie 
diagnosis ^yas thromboangiitis obliterans. 

The patient’s feet were placed in a thennoregulated cradle and daih* 
treatmcnt.=: of suction and pressure were given to the left leg. It was 
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soon discovered that small subcutaneous doses of acetjd-yS-metlij'Iclioline 
(mecholyl 2.5 ing.) relieved the pain promptly but only for a few minutes. 
Larger doses caused more side effects vithout producing more relief. Large 
doses of the same drug by mouth (2 gm. daily) had Yory little effect on the 
pain. Mecholyl 10 mg. subcutaneously, dissolved in ethyl lactate to slow 
absorption, produced relief only a little more prolonged than that secured 
by injection of the aqueous solution. The eth3d ether of ^-methjdcholine, 
20 mg. by mouth every 3 hours, also caused only slight relief. 

Carbamino3dchoIme was then tried; 0.3 mg. by mouth had little if an;' 
effect but 0.25 mg. subcutaneously was followed promptl3^ b}' complete 
relief wdiich lasted several hours. Accordingly this dosage was administered 
very 4 hours. Practically complete relief followed. After this he needed 
no other sedative. Several days later atropine was administered for another 
purpose and pain returned at once. 

The patient received 0.25 mg. carbamino3dcholine every 4 hours from 
April 22 to May 9 with almost complete freedom from pain. On the latter 
date, salt solution w'as substituted for the drug ;vithout the patient's 
knowledge. Pain promptly returned, although it was not so severe as before, 
and carbaminoylcholine administration had to be resumed. On June 3, 
a second unsuccessful attempt w'as made to vdthdraw the drug, mild pain 
recurring. On June 12, the drug was withdrawn successful^" and he was 
discharged free of pain, his feet, though still far from normal, a much better 
color than on admission. 


There w'ere no disagreeable side effects from the tog at any time. 

Case 2. — ^D- F., aged 30, with thromboangiitis obliterans, w'as a powerful!}' 
built 3"Oung man of English extraction, an excessive consumer of tobacco. 
In 1933, he began to have trouble with cold and painful fingers. Infections 
developed w^hicli lasted all summer. Tn the fall the fingers healed but 
similar trouble developed in the toes. Several toes became infected causing 
severe pain and requiring 6 months for healing. In the meanwhile the fingers 
again became toolved so that he had been in almost constant pain for 
3 3"ears prior to his admission. Finall3" the application of carbolated vase- 
line %vas follow'ed b3" gangrene. 

On admission in December, 1935, the dorsalis pedis, the posterial tibial 
and the left radial pulses could not be felt. The right great toe w^as ulcer- 
ated to the bone, the tip gangrenous. The/tip of the left great toe w'as 
gangrenous. Both feet showed rubor on dependenc3’' and pallor on eleva- 
tion, the color changes being largel3" in the toes. The fingers w’cre aho 
C3mnotic w’hcn dependent, the sldn being thickened and the nails atrophic. 
There w'ere small ulcers at the tip of the left thumb and left fifth finger. 
Roentgen ra3’show'ed definite bone destruction of the distal phalanx of the 
left great and second toes. Spinal anesthesia w'as not. accompanied by 
increased skin temperature of either foot. ^ 

Tlie patient w'as given a therraorcgulatcd foot cradle which he useii 
constantl3\ The lesions had routine surreal care. He w'as induced to stop 
smoking. Carbaminoylcholine, 0.4 mg. subcutaneoush', w'as ndministcma 
repeatedly and w'as regularly follow'cd by complete relief of pain, licgmning 
about 20 minutes after the injection and lasting 4 hours or longer, lie )vaH 
placed on this dosage i>. r. n. evciy' 5 hours for pain,^ and at first 
two injections a da3' to kce]i him comfortable. Slight salivation, 
sw'cating, and increased consciousness of heart action, w'cre usually uc> 
bv the subject after each injection but they did not annoy mm. 
dcnnic injections of saline solution, substituted without ,t 

knowledge caused no relief and were identified within a fc;v minutes a‘* a- 

being the right medicine. ^ v 1 

On two occasions pain developed w’hich was not relieved b}' caru. i 
choline. In both instances retained pus wiis discovered under 
Wlien this had been drained the dnig again relieved the remaining ] 
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The gangrenous areas slowli' detached themselves. The exposed tenninal 
phalanx of the left great toe was removed surgically. _ The lesions healed 
steadily. After 1 month he was nearly free from pain without the drug 
and, not requiring hypodermics, he was placed on doryl 0.4 mg. by mouth 
twice a day. He was discharged on this dosage, but after taking it for 
about 2 months he began to experience nausea after each dose. Therefore 
the dose was reduced to 0.2 mg. tvdce daily, which could be taken without 
discomfort. UTien seen on April 1, the lesions had healed except for a 
tiny spot on the right great toe, and he was told to discontinue doryl as 
soon as the weather became warm. 'iVhen examined in October, 1936, all 
lesions had been healed for many months, the <pulse had returned to the left 
radial and all signs of his disease showed marked improvement. He had 
been working as a truck driver all summer. 

Carbaminoylcboline has been used at some time during the course 
of 20 cases of peripheral vascular disease.' In about one-fourth of 
tiiese definite relief of rest pain was secured by the drug at some time 
during their stay in the hospital. This experience has led me to 
expect that relief of pain will not be secured when gangrene is 
ascending the limb or in the presence of infection not adequately 
drained. In- other conditions some degree of relief often follows the 
drug, especially if the pain is marJcedly paroxysmal in character. 
In a few cases the relief secured by the drug was far greater than 
which had followed morphine. 

Little can be said about the efiect of the drug on the healing of 
lesions in peripheral vascular disease because other methods of 
treatment were used in e\'ery instance. 

In my hands carbaminoylcboline has had no important action 
on the heart. A case in an attack of paroxysmal auricular tachy- 
cardia was given 0.4 mg. without altering the rh\i;hm. Later in 
this attack, and on 3 other occasions, 30 mg. of acet.\'l-j8-meth.yl- 
choline caused immediate termination of the tachycardia.^^ 

Two patients with frequent ventricular extrasj’^stoles were given 
0.4 and O.G mg. subcutaneously without any effect on the frequency 
of their arrhythmia. 

Our one attempt to aid a case of postoperative urinary retention 
by means of the drug was not successful. The patient still had to be 
catheterixed after repeated doses of O.G mg. subcutaneously. 

Discussion, It is of interest to compare the clinical action of the 
two active choline derivatives, carbaminoylcholine (doryl) and 
acetyl-^-methylc)ioiinc (mecliolyl), to emphasize their differences, 
and to indicate the type of situation in which each is superior to the 
other. 

After subcutaneous injection the action of doryl comes on slowly 
and gradually in sharp contrast to the vigorous elfcets which so 
quickly follow an injection of mecliolyl. The duration of action of 
the former drug far outlasts that of the latter. 

Mecholyl has more action on the heart and blood-vessels, in 
proportion to its other effects, than has doryl. The. largest dose.s of 
doryl that can he tolerated cause severe gastro-intestinal .symptoms 
before there is uuicli effect on blood pressure, in most instances. 
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In contrast to this, large doses of mecholyl cause a sharp drop in 
blood pressure with profound vagus-like effects on the heart without 
uncomfortable gastro-intestinal effects. Doryl has had no effect 
on the cardiac arrhythmias in the cases I have studied. Obviously 
therefore we must expect mecholyl to be superior to doryl in the 
production of cardiac and vascular effects of short duration. 

Doryl should be superior where prolonged effects, other than 
cardiac, are desired. For instance, the gastro-intestinal eft'ects 
following a ^subcutaneous 'injection of mecholyl cannot be secured 
without making the patient uncomfortable from the diminished 
blood pressure; doryl should be far superior to mecholyl for such a 
purpose. However, a new choline derivative, carbaminoyl-j3- 
methylcholine,^^^ introduced by Simonart in 1935, has appeared, in 
our preliminary trials, to be superior to doryl in the production of 
gastro-intestinal effects. For this reason investigation of the 
gastro-intestinal action of doryl has not been pushed. 

After oral administration doryl is irregular and cumulative in its 
effects. Uncomfortable symptoms, chiefly malaise and nausea, 
appear in some persons after dosage less than one-half of that 
easily tolerated by others. Mecholyl in large doses by mouth 
practically never produces any untoward effect other than slight 
gastric irritation. 

Like mecholyl and certain other choline derivatives doryl will 
cause asthmatic attacks in those subject to this disease. These 
induced attacks can be promptly relieved by atropine. An excessive 
fall of blood pressure, seen in 1 case, was also promptly restored by 
atropine. But atropine has a slower and less pronounced effect on 
the abdominal discomfort, nausea, and malaise, that follow large 
subcutaneous doses of doryl. Perhaps some of this discomfort is 
due to the nicotine-like effects of doryl, which are not antagoni^.ed 
by atropine in animal experiments. 

Both doryl and mechohd relieve pain in certain cases of peripheral 
vascular disease. If hypodermic medication is desirable in such a 
case, doryl is far superior. For oral administration the choice is 
harder to make. Doryl is far less expensive. But in some cases I 
have obtained most satisfactory results with tablets of niccholyl 
bromide. When the patients cannot l)e under tlic observation of a 
physician, they are on safer ground if they take mecholyl, a drug 
without cunniiative effects and Avell tolerated in very large dosage 
when taken by mouth. 

]t is of interest that striking relief of pain can be secured b> 
doryl in certain cases of pcriplicral vascular disease \yithout an> 
increase in skin temperature of the affected part. This raises tlif 
qiie.stion wliether the relief secured is due to something else 
vasodilatation. In my opinion, the skin temperature rnctlKKl o 
estimating j)erip!ieral blood flow is too enuh* to permit 
much emphasis on a negative result. So I attribute the relief of pau. 
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to vasodilatation of a grade too sliglit, or in vessels too deep, to 
be detected by this method. 

Conclusions. CarbaminoylchoHne chloride is one of the most 
powerful drugs known. Studies have been conducted on its action 
after subcutaneous and oral administration to 26 normal ^’•olunteers 
and to a larger number of patients. Special studies of its effect on 
the heart and circulation have been made in a small group of cases. 

The information now at hand concerning its dosage, action, and 
untoward effects, is sufficient to warrant its cautious use in those 
cases that its action seems adapted to benefit. The drug causes 
striking relief of rest pain in certain cases of peripheral vascular 
disease. 
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THE USE OF ACETYL--^*-METHyLCHOLINE CHLORIDE BY 

IONTOPHORESIS IN PERIPHERAL VASCULAR DISEASES. 

By David W. Kuamer, M.D., 

ASSISTANT PROFESSOR OF MEDICINE, JEFFERSON MEDICAL COLLEGE, 

PHIL^DELPHI V. 

(From the Vascular Clinic and Department of Medicine, JefTorson Medical C'ollcgc.) 

Considerable attention has been given during the past 5 years 
to disturbances of the circulation in tlie extremities. Excellent 
strides have been made along the lines of inA'Cstigation of circulating 
efficiency. The added interest in this comparatively new field 
has resulted in stimulating the desire for correcting these conditions. 
Newer methods of treatment including drugs and physiotherapy 
have been advocated. 

Among the drugs, the choline group attracted the attention of 
many investigators, including Simonart,*- Hunt and Taveau,*’ Dale,- 
and others. .-Vcetylcholine was found to po.'^scss vasodilator projier- 
ties whi<*h indicated that it would be valuable in the treatment of 
vascular di.seases. However, its action was marred because of a 
nicotine-like elfect upon the vasomotors. Further experimentation 
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and investigation by Major and Cline^® resulted in the production of 
.acetyl-jS-methj'lcholine chloride, known as mecholyl. 

Pharmacologicalls^, mecholyl is physiologically antagonistic to 
epinephrine. It was presumed that it would be beneficial in those 
cases where there were evidences of diminished parasjTOpathetic 
or excessive S3’'mpathetic tone. 

The possibilities of clinical application of acetyl-^-methj^choline 
chloride were studied by Kovacs, Wright, Starr et a/./** Goldsmith^""'^ 
and others. It has been employed in the treatment of various con- 
ditions other than vascular diseases, such as arthritis,^ paroxysmal 
taclycardia,^^ neurogenic bladder,^ pelvic inflammatorj’’ disease® 
and chronic leg ulcers.® 

Methods of Administration. -Mecholyl may be given in one of three 
ways: First, subcutaneously, in doses of 20 to 25 mg., producing prompt 
effects. Second, it may be given orally in larger doses. Goldsmith em- 
ployed 1000 to 1500 mg. The effects of the drug appear vithin 15 to 75 
minutes. Smaller doses (100 mg.) were also found to be effective in some 
cases of Rajmaud's disease. The third method of administration is by 
ionization. 

Technique of Mecholyl Iontophoresis. (1) Aqueous solution of 0.25 or 
0.2% is employed. (2) Asbestos paper or cotton bandage, which we prefer, 
is soaked in the mecholyl solution and wrapped about the part to be treated. 
(3) A spiral block-tin electrode is applied and attached to the positive 
pole of the galvanic machine. Mecholyl, being an alkaloid, takes a positive 
charge. (4) 'A broad dispersive pad is placed firmly against the back. 
This is attached to the negative pole, (5) Current is turned on slowly, 
graduall}’' increasing up to 15 to 20 ma. This may later be increased to 
25 or 30 ma. Allowance should be made for a slow rise during treatment. 
(6) Treatments should last from 20 to 30 minutes. (7) Gradually reduce 
until off. It should not be turned off abrupt. (8) Ilie part should then 
be' thoroughly dried. Patients susceptible to asthma should be treated 
cautiously because an astlunatic attack may be precipitated. Atropine 
will invariablj^ control and check any untoward effects which may arise. 

Effects of Treatment. During treatment there maj" be a sensation 
of fullness and warmth in the extremity. Salivation may occur. 
Flushing and er\i:hema of treated part or a goose-flesh appearance 
ma3" be evident after the wrappings have been removed. Some- 
times a lowering of blood pressure ma^" occur. We have not experi- 
enced any untoward effects on any of our patients who have been 
treated l)y iontophore.sis. On 2 i)atients we attempted to supple- 
ment ionization ly giving 15 to 25 mg. of incchoM subcutaneoushv. 
There was promi)t flushing of the face, jjrofuse sweating, epigastric 
distress and nausea developed. These symptoms were controlled 
instantly hy giving atropine. 

Tlic proinjit relief we have noted coneur.s with tlie experiences of 
other observers. The results of the treatment by iontophoresis 
nia\* not be apparent immediately. As a rule, the patients do not 
experience much until hour or more has elapsed, and then there is 
a sensation of warmth in the extremities. Fatigue is lessened. 
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The comfort that results from the treatment may last for several 
hours and in some cases for a day or two. Occasionally, some 
complain of an itching sensation over the parts that have been 
treated, and a rash. This was noted in 3 patients. The rash is 
punctate in character and looks like rose spots. 

In this paper we shall limit ourselves to the use of mecholyl* by 
iontophoresis for the treatment of peripheral vascular diseases. 

Thirty patients were treated and about 350 treatments were given. 
These patients were not selected. They were ambulatorjL There 
Avere 11 cases of thromboangiitis obliterans, 8 Avere diabetic, 8 had 
vasospastiQ arterial disease, and 3 Avere cases of phlebitis. 

The results of the treatments haA^e been arranged in tabular 
form and will be discussed under the headings of disease groups. 

Thromboangiitis Obliterans (Buerger’s Disease). This group is 
looked upon as the test for any form of treatment offered in the 
therapy for vascular diseases. ElcA’-en patients of various ages and 
various degrees of the disease were embraced in this group. Some 
AA^ere early cases, others had symptoms dating back for years. 


Table 1. — Results of Treati^ient of 11 Cases of Thromboangiitis Obliterans 

(Buerger’s Disease). 


Case. || 

Name. 

CJ 

tfi 

< 

X 

o 

Duration, yrs. j 

No treatments. j 

Improvement of symptoms. 

General 

improvement. 

__ 

Other 

treat- 1 Remarks, 

raents. i 

Cramps. 

Fatigue. 

Fains. 

Good. 

Some. 

rt 

o 

o. 

B 

u 

None. 

CO 

6 

m 

o 


S 

d 

1 

B.B. 

21 

M 

3 

19 

X 


X 


X 


X 



Vaccine ^ block/o to 6.* 

2 

R. C. 

29 

M 

3 

11 

X 


X 


X 


X 



Ganglion- 1 block/2 to 3,* 
















cctomy 

3 

H. D. 

59 i 

M 

7 

7 

X 


X 


X 


. . X 



Na citrate \ block/3 to 4.* 

4 

J.K. 

65 

M 

17 

54 

X 


X 

.. 

X 


X . . 

* ' 


Ulcer — toe healed. 

5 

M.L. 

62 

M 

1 

10 


X 


X 


X 

. t . 

.. 

X 

Coronary’ art. disease. 

G 

L.L. 

61 

M 

4-5 

22 

X 


X 



X 


X- , . 



' ... i block/10 to 12.* 

7 

H.M. 

49 

M 

1 

3 


X 


X 


X 


t . . 1 

X 

Coronary art. disease. 

8 

A. B. 

57 

M 

3 

3 

X 


X 




. ‘ X 

1 . . : 


Na citrate Coronaiy’ art. disease. 

9 

H. C. 

69 

M 

2 

G 

X 


X 



X 


I X 


NaCI 2% Coronary art. disease. 

10 

S. L. 

62 

M 

1 

6 

X 


1 X 


f !! 


1 

i ^ 



n 

P. S. 

60 

M 

2 

7 





1 

X 

. ! 

1 

j ' * 

X 


i 



1 

! ^ 

2 

8 1 

2 

i 

1 ^ 

1 ^ 

3 ! 3 

Ll_ 

t 

1 2 

3 


* Indicating walking distance l}eforc and after treatments. 


The best results AA'ere obtained in Cases 1, 4 and 6. 

Case Notes. Case 4. — J. K., gaA'e a history of A'ascular disturbances 
y-ith questionable diabetes. Tweh^e years ago, gangrene occurred, result- 
ing in amputations of the left leg and 2 toes of the right foot. There 
Avas a clironic trophic ulcer of 2 years’ duration, at the site of amjnitation 
of the distal phalanx of the middle toe. After a series of treatments, the 
patient noticed a marked improA^ement AA-ith complete heahng of the ulcer. 

Case G.— L. L., also showed A-erj’- gratifjung results. He receh-ed a series 
of 22 treatments, making rapid progress in a few weeks (reporting tAAuce 

* Mccliolyl was kindly supplied by Merck and Company, Inc. 
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weekfy). Originally he could not walk more thanj- block without dis- 
comfort. Toward the later period of our observations he could walk 10 
to 12 blocks. 

Case 1.— B. B., responded well to treatment vdth a subsidence of all 
sjmiptoms. Three others showed some improvement. Two were benefited 
temporarily while thej’' were recehdng treatments. 

^ There were 3 failures. One was treated 3 times and was unable to con- 
tinue because of a cardiac condition wliich subsequently was the cause of 
liis death. The second, Case 5 (M. L.), after 10 treatments said there 
w’as some diminution of the pain, but on the wdiole was not benefited. 
The third, Case 11 (P. S.), had arteriosclerosis obliterans with a suggestive 
clinical picture of Buerger^s disease. 

Comment. The definite improvement of 3 cases (27%) and some 
improvement in 3 others, a total of 54% -who w^re benefited, indi- 
cates that mecholyl does help. If w'e add the 2 patients wdio 
manifested temporary improvement, the total w^ould be increased 
to S (72%). The fact that there is warmth and flushing of the skin 
and the rise in slcin surface temperature, wdiich has been definitely 
demonstrated by others, suggests that the drug has penetrated the 
tissues and vasodilatation has resulted. Kovacs and Wright w'ere 
not encouraged by their results in the occlusive forms of vascular 
disease. On the other hand. Goldsmith and others have noticed 
definite reactions in this group. 

No form of treatment thus far has been able to benefit all cases 
of Buerger s disease. There is too much structural change to 
overcome. The object of the treatment is to attempt to establish 
the best possible collateral circulation so that nutrition to the tissues 
may be carried on and the symptoms relieved. The success of any 
treatment will probably depend upon the extent of the lesions in 
the vessels and wdll also depend upon how early treatment has been 
instituted. 


Table 2. — ErrEcra of XIecholyl UroN 8 Cases of Diabetes With Vasculak 

DlSTUrt!»AXCES. 


* 



! ' r ) ‘ 

Improvement of syraploms. 

) J ^ 


I 

' Xamc. 

1 i 

1 

! 

?■. ' G 

■ii E 

I . * . ^ ' • i } 

Cranjp?. ; Fati{,nie. | Paiir;. • | ' >^l ; 

i • .. .. J ‘ 1 i G i ! 

OtllCT 

Ircat- 

; 


f *-5 ' S 

i i ; ^ 

: S 1 c £ ' o . f c ; f ' S , 

j j c: I'l H , 



1 I J. B. 

. G2 

M 

i 25 

25 


X 


X 1 . . 


2 1. 


M 

13 

13 


X 

• * . . 1 • . 

X , . . . 


3 C. S. 

> :>o 

V 

1 S 

S 

X 1 . . 

X 

. . ; X 

X 


4 S. W. 


V 

5 

3 

. . 1 . - . 

X 

, > 'X 

. . i X 


5 . M. 0. 

4'^ 

Y 

i 

0 


X 

' X 


, X 

G ; J. K. 

’ .>9 

Y 


0 

- i 


X 


I 

7 ' M. C. 

‘ C7 


i 7 

• 14 


X 


X . . 


S J.G. 

: 69 ’ 

.M 

1 j 

1 ^ ' 

' 1 :: 

X 

' . . , X ‘ , 

X 





! j 
f 

} 1 

l~ 

1 

•J J 

7 

‘ . 1 ] 4 

5 I 

O 


Ifrmnrk^. 


i 3 to-l 

Potmtial p:an:3’cn<'- 

’ 2 l)!<v*V.«/4 tu o. 


Diabetic Arteritis. In tlie <liahi‘ti(; f;rmip. of tlic 8 ])!itic.nts were 
imimivoil 1 said felt better and 2 were not Ix-nefited 
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(25 %) . Of the failures, both said the pain was not relieved. Case 5 
(M. 0.) said there was some temporary improvement but was listed 
as a failure. Case 6 (J. K.) was a mild diabetic who did not require 
insulin. She complained of severe pains in the legs. Although the 
cireulatory tests showed some impairment of circulation, it was 
presumed that the pains were more likely due to some neuritic con- 
dition. After a series of 6 treatments she said the pains were the 
same and that no improvement could be noted. 

The 5 patients who responded to the treatments were definitely 
better. They were insulin cases and showed the usual clinical signs 
and evidences of occlusive vascular disease. Cases 1 and 7 could 
practically be included in the Buerger disease group, and Case 3 
(C. S.) on 2 occasions had threatened gangrene, but fortunately 
managed to escape serious complications. The improvement in 
this series was evidenced by the fact that the patients developed 
greater endurance for work and a subsidence of symptoms in most 
of them. Case 1, although he was unable to walk a greater distance, 
said he was able to manage his business affairs which necessitated 
considerable effort by being on his feet most of the time. Others 
such as Cases 2 and 7 said there was a noticeable change and both 
could navigate longer distances without discomfort. Case 8 (J. G.), 
a diabetie with occlusive vascular disease, complained of discomfort 
and pain in the left leg and foot. There was a good response to 
mecholyl. After the third treatment the patient was able to get 
about without discomfort. 

The above studies would indicate that mecholyl will benefit the 
diabetic with vascular disturbances in 75 to 80% of the cases. It 
should be of particular value to the patients who are early recognized 
as cases of potential gangrene, i. e., where evidences of impaired 
circulation are detectable. Given an early start with proper care, 
efforts to build up a collateral circulation should help materially in 
warding off gangrene. 

Vasospastic Disturbances. Eight patients belonged to this group 
of vascular disorders. The first case (M. B.) showed evidences of 
Raynaud’s syndrome and a suggestive phlebitis of the deep veins 
in the legs. Case 2 (S. T.) also had a clinical picture of Raynaud's 
with an orthopedic condition of the feet. The third case (B. Iv.) 
showed evidences of impaired circulation in the legs, vasospastic 
type, but did not conform to the classic picture of Rajuiaud’s. 
. They felt improved while taking treatments. The latter 2 patients 
felt well for sometimes after the treatments were discontinued but 
subsequently there was a recurrence of symptoms. 

Case 4 (H. E.) showed the classic picture of Raynaud’s disease 
with beginning trophic disturbances in the tip of the index finger. 
It was blanched nearly all the time and appeared to be ready to 
break down. After a series of 10 treatments, the tissues at the tip 
seemed healthier and pink. There was a more general improvement 
as well. 
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1.ABLK 3. Efkkct of MechoijVi. Urox S Cases of Vasospastic Distujibaxces. 
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c S i £ c 
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2 
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.. , X 

1 ' 

1 

Raynaud's. 

2 

S.T. 

25|F 

H 
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.. ! X _ 

it’* 


Raj'iwud’g orthopedic 
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3 

B.K. 

34 1 r 

3 

15 1 X . 

. . ; X i 

. . J X ' 



Symptoms recurred. 

4 

H. E. 

45 j F 

1 
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1 t 

. . X 

.. i X ,. 

• ^fecho^yI 
! inj. 

Raynaud’s and sclero- 
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5 


-je j M 

a 

8 .. . 

■i " 1 

X 

. . ; X ..... . 

^^echolyI 

Ra>7iaud’5. 

6 

J- i 

40 : M , 

’ 1 

i ^ 1 

1 

1 5 ' X 1 


. . X 
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. . X . . I . . , . 

iuj. i 

Phlebitis. 

7 i 

S.V 

40 ' F 

: 6* ' 

■ 5 i * 

..lx 

. . 1 X i 

- . ' X , ' . 

1 

8i 

S.B, 1 

39 ‘ F 

' 4 


.. ; X 

. . ' X ’ 
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Phlebitis. 


i i 

; i 
1 

1 i ■■ 

j 

; 3 i 

t 1 

i V ' 

1 # , 

! ! 

, 8 

t 

, I 

i i 



Other 

treat- 

ments. 


Remarks. 


Months. 


Case 5 (H. N.) was another patient with Raynaud’s disease asso- 
ciated witli a fairly advanced scleroderma. The fingers were still' 
and exliibited the typical tautness of the skin. He also responded 
nicely to iontophoresis-mechobd. After S treatments the skin was 
not so tight and he could use his fingers. He was quite enthused 
when he discovered that he would work all day without feeling 
cxliaustcd. 

Cases 6, 7 and S were of a milder form. Two of them had a sug- 
gestive phlebitis of the deep ^'eins with evidences of imjiaircd 
circulation based upon .studies of circulatory function tests. All 
responded to treatment. 

Commcni. Because of its vasodilator properties it is quite 
understandable that acetyl-;3-methylchoh‘ne chloride e.xerts a favor- 
able influence upon vasospastic diseases. The beneficial efi’ect upon 
this group of vascular disturbances has been consistently noted in 
reports from those who ha\'e investigated this drug both e.vperi- 
mentaliy and clinically. Some had a return of symptoms aftenvard. 
However, the improvement lasted for some considerable time after 
the treatments were discontinued. Tin's was not une.xpected. 
After all, it is unreasonable to expect this drug to be judged merely 
by its ability to cure. 

Phlebitis. 'Mecholyl was used in this group as an c.vpcriment. 
Kovacs and Wright were elated with the results in the treatment of 
chronic ulcers presumably due to varico.se veins. 'l'he.se uleens 
were of a stubborn nature and re.si.sted all other treatment. With 
tnecholj'l by iontophoresis they were able to cure ei'ery ea.se. In 
their preliminary report they mention 1) cases ami in n later jiajier 
have added a much larger number of patient.s with e.vccllcnt re.suit.s. 
Because of their experience, we applied thi.s form of thcrajiy to 
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3 patients with plilebitis— acute and subacute (Table 4) . Two other 
patients in the vasospastic group were suspected of having phlebitis 
but were not included in this series. 


Table 4.— Effects of Mecholyl Upon 3 Patients With Phlebitis. 



1 

i 

i j 

1 1 . ' 
) 

Improvement of symptoms. ( 

1 

General 1 
improvement. 1 




Name. ^ 

1 ! £ 1 c: ! 

s 1 

1 lets' 

: Cramps. Fatigue, j 

1 1 1 
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1 : 

1 

^ 1 

! 

1 

1 
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CJ 

V/ 
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\ \ \'f^\ 
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i 
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^1 
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ll 
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1 
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^ X 

..i 
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1 
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i 
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i 
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2 

N.E. ! 

54 ! M M 3 

X 

1 X 



1 1 
i 



1 

Subacute. 

3 

T. G. 

40 ■ F 1 ' 8 

1 

X ‘ X 

\ 


' X 1 . 




Deep veins and mild 
cramps. 

1 



t 

, 1 , 3 • 

3 


3' 

^ t 


1 

1 

! 

! 

1 

1 

i 


Comvicnt. Although this is a small series, yet we feel that some 
comment is pertinent here. There was a striking response in the relief 
of fatigue. Later the pains subsided. We cannot say why or how 
mecholyl helps this group. We know that in Buerger’s disease a 
definite relationship seems to exist between the diseased veins and 
arteries and that the phlebitis may be a primary factor in the 
development of thromboangiitis obliterans. It is possible that in 
the above-mentioned patients the phlebitis produced a more or less 
degree of vasospasm of the nearby arteries and that mecholyl was 
instrumental in overcoming this spasm. 

Effects of Mecholyl Upon Symptoms. The results upon the various 
disease groups and the symptoms have been arranged for comparison 
in Table 5. The total benefited by treatment was 22 (73%). Of 
tliis group, the highest percentages were among the vasospastic 
and phlebitis patients. The lowe.st percentages was in the Buerger 
disease series (55% of these patients responded to treatment). 
The diabetic group was more encouraging, 75% of the patients were 
benefited by iontophoresis. 

From the above table we note that mecholyl has an excellent 
influence upon such symptoms as fatigue and cramps and only a 
moderate effect upon pain. Sixteen of the IS patients who had 
cramps felt better and 25 of the 27 patients who complained of 
fatigue were considerably relieved. This response was noticeable 
in all the groups. 

Pain did not seem to lie influenced liy mecholyl to the same e.xtent 
as the other symptoms. Out of 25 patients who complained of pain, 
17 were relieved (()fi%) and 8 did not re.spond. The entire number 
of failures were among tlie Buerger disease cases and dialietes. It 
is to be remembered that pain may result from arterial spasm. 
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Table o. — Axaltsis of the Effects of J^Iecholyl Upon Symptoms in the 4 

Disease Groups. 



I i ' ' ' i ; , ' / 

BucrccrV. . . 8 I 2 j 8 ! 2 5 ' 4 | 3 3 2,3 6 i 55 5 45 

Diabetic . . . I 4 | ' 7 1 . 1 ; 4 j 5 1 . . ; 2 6 75 2 | 25 

Vasospastic .. 3 ..J7 .. 8'. .16 l li.. 7 87 1 113 

Phlebitis . . , I 1 j . . j 3 , . 3 | # 3 . . j . . r . . 3 100 1 



• Total benefited — include those with some improvement, 
t Temporarily improved — included with the failures. 


anoxemia and from nerve influences, either inflammatory or because 
of deficient blood supply to the nerves. Mecholyl may contribute 
to the relief of pain probabl}^ when it is brought about by spasm 
or anoxemia. This drug presumably cannot cope with the situation 
when the pain is caused by other influences. 

The total percentages of tlaose benefited compares favorably 
with other forms of treatment. The practicability of iontophoresis 
is further emphasized because it can be employed in all cases of 
vascular diseases where the circulation is impaired. 

Conclusions. Acetyl-/3-methylcholine chloride (mecholyl) is recog- 
nized by investigators as the most desirable preparation of the 
choline group for peripheral vascular disease. 

Iontophoresis, or ionization, is the more direct and logical method 
of administering it in vascular disturbances. It is simple and 
practical. 

In a series of 30 patients observed in the course of over 350 treat- 
ments there were no serious untoward effects. 4 wenty-two patients 
(73%) were benefited, 3 were helped only temporarily and were 
added to the 5 failures, giving a total of 8 (27 %). 

Tlie best results were obtained in the vasospastic group, 8/ /o 
responding favorably and excellently in the small phlebitis seric.^. 
the diabetic cases showed a (35% favorable response and the Buerger 

disease group 55%. . ^ 

Sym])tomaticaily, mecholyl had a decided influence upon fatigue 
and cramps regarciless of the underlying lesions. It did not contro 
the pain so readily, particularly in tlie diabetic and thromboangiitis 

rci^ults of our observations evidently concur with the findings 
of those who investigated tiie pliannacologie and phyvciologic proper- 
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ties of acetyl-|3-methylcholine chloride and suggested that it had 
possibilities in the treatment of peripheral vascular diseases. While 
it does not cure, mecholyl undoubtedly does give relief in many 
cases by improving and increasing peripheral circulatory function. 

We wish to express our grateful acknowledgement to the Medical, Surgical and 
Orthopedic Departments for their cooperation and the privilege of observing their 
patients, and to Dr. Ross V. Patterson for his helpful suggestions. 
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URINARY EXCRETION OF ARSENIC. 

I. Normal Subjects. 

By Marjorie R. Mattice, Sc.M., 

assistant professor or clinical pathology, new YORK post-graduate medical 
school and hospital of COLUMBIA UNIVERSITY, 

AND 

Donald Weisiman, M.D., 

JUNIOR ASSISTANT PEDIATRICIAN, NEW YORK POST-GRADUATE MEDICAL SCHOOL AND 
HOSPITAL OF COLUMBIA UNIVERSITY, NEW YORK CITY. 

(From the Departments of Medicine and Pediatrics, New York Post-Graduate 
Medical School and Hospital of Columbia University.) 

The literature is full of statements about urinary arsenic excretion, 
but there is a dearth of actual figures which can stand scrutiny. 
We undertook, therefore, to determine the daily excretion of arsenic 
in the urine of essentially normal individuals. The establishment 
of a “normal” value is not merely of academic interest; it is essential 
for diagnosis and for ascertaining the effects of therapy. Results 
obtained in disease or under specific medication can be interpreted 
only in the light of adequate, controlled experiments. Failure to 
produce such data discredits much that has been reported on the 
excretion of arsenic. 

Fordyce, Rosen and Myers- tabulated analyses of “normal” 
urine varying from' 0 to 18.5 mg. of arsenic iii 100 gm. of dried 
specimen without committing themselves to an accepted normal. 
Presumably the specimens were casual samples obtained from clinic 
patients of uncertain dietary and medicinal habits. Such casual 
specimens arc shown by us to be meaningless. Unfortunately the 
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investigation of Fordyce et al. cannot be evaluated readily since 
the results are expressed in terms of 100 gm. of moist or dry urine 
rather than on the basis of a volume or 24-hour excretion. There 
seems to be no valid reason for supposing that the elimination of 
arsenic parallels that of the total solids. jNIyers and Cornwall 
report for normal urine 0.4 mg. As per 100 gm. of dried specimen 
(Marsh method). In their opinion^ normal urine rarely exceeds 
0.1 mg. As per liter. According to a citation from Hills, of 200 
samples from ISO patients 135 showed iirinarj^ arsenic, 5 varj’ing 
from 0.3 to 0.5 mg. per liter. 

Mayer* cites Schwartz as examining 74 normals of whom IS.9% 
presented no arsenic, 55.5% showed 0.01 to 0.09 mg. per liter, 
14% revealed 0.1 to 0.19 mg. per liter, and 11% varied from 0.2 
to 0.69 mg. per liter of urine. 

Griffon, Buisson and Bardou^ investigated the urinary output of 
arsenic in 33 persons (French) exposed only to "normal” amounts 
of the element. Tlieir results varied from negative (3 instances) 
to 0.15 mg. As per 24 hours on “lacto-vegetarian” and “regular 
hospital” diets not otherwise described. Only 5 cases e.xceeded 
0.05 mg. The series averaged 0.03 mg. per 24 hours (Griffon- 
Buisson method, 1933). These findings are significantly lower than 
those obtained in this country with different diets and chemical 
procedures. 

The changing dietary habits of the American people and the ever- 
increasing use of arsenical insecticides (17,500,000 lbs. in 1919, 
45,000,000 lbs. in 1923 and 58,000,000 lbs. in 1929, according to 
Myers ci al!>) renders analyses performed abroad or in this country 
only a few years ago comparatively useless as indices of present-day 
conditions. Attempts to limit this dietary arsenic led one of us 
(D. W.) to devise a special diet. .. 

Methods and Material. Tlie Osterberg" electrolytic Gutzeit pro- 
cedure was used to ascertain the arsenic eliminated by the kidneys 
in 24 hours. Since it was not practical under routine conditions to 
take the entire specimen for ahalj^sis, a 25-cc. sample was arbi- 
trarily selected for oxidation. (This amount required 15 to 20 cc. 
of HsSO^.) The electrolytic step was carried out on an aliquot 
equivalent to 10 cc. of urine. Sensitized papers prepared by 
Osterberg’s method were not satisfactory. It was found better to 
.soak the papers in the bromide solution until necdcfl. Before use, 
a strip was blotted dry between filter paper and a fre.sh cut made 
at the end to be e.xpo 5 ed to arsiTic. The paper was cheeked fre- 
quently with standard solutions of arsenic. 

With good test paper it was found possible to detect 0.0005 ing. 
of arsenic (as As), but precision was difficult below 0.0007 ing. A 
negative result merely indicated a concentration of less than O.OOHn 
mg. of ar.senic in the .sample subjected to electrolysis, ^^her^^ for 
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example, a 10-cc. sample was negative, it was reported as less than 
0.08 mg. in a 24-hour volume of 1600 cc. 

The subjects were members of the staff or persons hospitalized 
for presumably non-interfering conditions (e. g., rheumatic fever, 
upper respiratory infections, epilepsy, hemophilia). The occupa- 
tions, habits and histories of these individuals presented no unusual 
exposure to arsenic. No restrictions were enforced while on the 
“regular” institutional diet except the avoidance of those medica- 
tions and cosmetics believed to be contaminated with arsenic. 
After a protracted period of trial-and-error, the arsenic-low diet 
was limited to dairy products, meats (except liver), fowl, eggs. 



Mp. Arsenic (As) per Diem 

f, I'requoncy distribution of iirinarj* arsenic ranpc; Repular diet, 0 to 

0.S5 niR.; mean. 0.2G (103 cn«es); arsenic-low diet, 0 to 0.2 mp.; mean, 0 07 (4S 
cases). ' 



Mg As PER 0(EM 
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potatoes, peas, turnips, squash, beets, carrots, breakfast cereals, 
rice, bananas, coffee, tea, sugar (small amount onl}’')> salt and pepper. 
(It is not claimed that these foods are arsenic-free; from our food 
analyses we know that they are not; their ingestion, however, leads 
to a minimal excretion of arsenic.) Breadstuffs, foil-wrapped and 
canned foods, soft or alcoholic beverages, fruit juices, vegetables 
and fruits known to be sprayed, tobacco, candy and commercial 
ice cream were forbidden. 

Results. The frequency distribution of urinary arsenic is pre- * 
sented in Fig. 1. On the regular diet there are included 163 analyses 
with a variation from negative (1S%) to 0.85 (mean 0.26) mg. of 



Fio. 2. — Urinary arsenic excretion. Fig. 3. — Urinary arsenic excretion. 



Fig, *1.— Urinary arsenic excretion. 



Fig. Tn — Urinarj’ arsK nic excretion. 
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arsenic per diem. Superimposed is a diagonally-hatched field de- 
picting 48 analyses while on the arsenic-low diet, in which the 
range is from negative (62%) to 0.2 (mean 0.07) mg. of arsenic 
per 24 hours. Although over 400 24-hour samples were examined, 
data on scarcely more than half are presented. The remainder 
were not included because: 1, There was subsequent question of 
exposure to arsenic although the values in every instance lay within 
the range shown; 2, the results exceeded at least 4 times the ascer- 
tained mean (5 cases: 1.01, 1.07, 1.13, 1.13 and 2.4 mg. of arsenic); 
and 3, the test diets were unsatisfactor}^ for several months (such 
results could not be tabulated either as “ regular” or “arsenic-low”). 

The excretion of arsenic on various diets is shown in Figs. 2 to 5. 
The patient presented in Fig. 5 was followed for over 3 weeks, 
15 days of which was on a minimum arsenic intake. Throughout 
the test period he maintained the low level of excretion. The 
greatest rate of elimination was 0.15 mg. of arsenic per diem and 
this could be ascribed to departure from the diet. Only by close 
attention to dietary detail is it possible to keep the urinary arsenic 
below 0.1 ing. per 24 hours. 


Table 

1» — Urinary Arsenic 

Excretion 

IN Intervals 

i Covering Four Days. 





Arsenic (As). 

Date, 


Volume, 


— /. 

1935. 

Interval. 

cc. 

Mg./lOO cc. 

Mg./specimen voided. 

4/27 


60 

0 023 

0 014 


11a.m.- 3 p.m. 

900 

0 011 

0 099 


3 P.M.- 7 P.M. 

490 

Negative 

Less than 0.02 


7 P.M.- 7 A.M. 

1000 

0 015 

0 150 


24 hours 

2450 


0.26 -f mg. per diem 

4/2S 

7 A.M.-ll A.M. 

510 

0 007 

0 04 


11a.m.- 3 p.m. 

800 

0 007 

0 06 


3 P.M,- 7 P.M, 

7G0 

Trace 

Less than 0.03 


7 P.M.- 7 A.M. 

1320 

Negative 

Less than 0.04 


24 hours 

3390 


0 10+ mg. per diem 

4/29 

. . 7 A.M.-ll A.M. 

370 

0 015 

0 OG 


11 A.M.- 3 P.M. 

370 

0 007 * 

0 03 


3 P.M.- 7 P.M. 

605 

0 007 

0 04 


7 P.M,- 7.\.m. 

1360 

0 007 

0 10 


24 hours 

2705 


0.23 mg. ])cr ditm 

4/30 

, . 7 A.M.-ll A.M. 

700 

0 010 

0 13 


11 A.M.- 3 P.M, 

440 

Negative 

Less than 0.01 


3 P.M.- 7 P.M. 

1120 

0 015 

0 16 


7 P.M.- 7 A.M. 

1040 

0 007 

0 07 


24 hours 

3300 


0 30+ mg. jK'T diem 


The urinary arsenic excretion by a normal individual on an 
unrestricted but known diet over a 4-day period is presented in 
Table 1, the collection of urine covering the four stated intervals 
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each day. It is apparent that the elimination of the metal is not 
constant nor confined to any time interval. Satisfactory studies 
on the urinary arsenic output cannot be made on samples taken at 
random. 

Table 2 demonstrates the results of placing 2 individuals on the 
same diet, but without limiting them as to the amount of food or 
fluid consumed. Their response is by no means identical. Few 
or no data are available on individual variation in the urinary output 
of incidentally ingested arsenic. Presumably the healthy person 
rapidly eliminates such arsenic. 


Table 2. — Variations With Individuals on the Same Diet. 


Date, 

1933. 

Subject A. 


Subject B. 

Urine volume, Mg. As per 

Urine volume. 

Mg. As per 


cc. 

diem. 

cc. 

diem. 

4/5 .. . 

. . 1,475 

0.11 

1780 

Less than 0.09 

4/25 . . . 

. . 2,165 

O.OS * 

1845 

Less than 0.10 

4/20 . . . 

. . 2,225 

0.34 

1925 

0.14 

4/27 . . . 

. . 2,185 

0.25 

1500 

0.23 

5/7 .. . 

. . 1,220 

0.04 

1490 

0.15 


10,270 

0.82 

8540 

0.52 + 

1935. 

Subject C, 


Subject D. 


1/31 . . . 

1295 

0-30 

415 

0.15 

2/1 .. . 

. . 1860 

0.C9 

2700 

1.13 

2/2 ,. . 

. . 4570 

2.40 

2290 

0.78 

2/3 , . . 

. - 1420 

0.22 

2000 

0.45 


9145 

3.G1 

7405 

2.51 

Discussion. 

Considerable controversy exists over the term “ nor- 


mal arsenic." The frequent occurrence of traces of the metal in 
normal tissues is no longer a debatable question, but it has never 
been demonstrated that arsenic is essential for normal tissue func- 
tion. Its presence, therefore, is to be regarded as accidental. It 
is immaterial, from the standpoint of urinary concentration, whether 
this arsenic is designated as normal or subclinical. 

Boos and Werbyi support the contention that there is no such ■ 
thing as normal arsenic in forensic medicine. They advocate using 
gross methods and selecting samples small enough to render normal 
specimens invariably negative. No one can question this practice 
as applied to cadavers in legal medicine, but the clinician is inter- 
ested chiefly in those amounts of arsenic which can be ignored iiy 
the toxicologist. Had we taken 5 cc. of urine for oxidation and 2 cc. 
for electrolysis, all specimens containing less than 0.2.5 mg. As per 
liter would have been reported as negative. On the other hand, 
had we analyzed large enough samples, all would have l)ccn found 
to be “ jiositive.’’ fl'hc nece.ssity for a standardized procedunr 
which will detect physiologically important amounts of ansenic in 
the urine is obvious. The method of .sampling suggested by the 
authors is practical and clinically useful. 
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The literature is deluged with papers ascribijig. atiy nuniber of 
pathologic states to chronic arsenic intoxication. Unfortunately 
these contentions are usually based upon assumptions rather than 
upon acceptable arsenic determinations under controlled conditions. 
For example, 09 out of 100 patients with biliary tract disease were 
said to have excreta (mainly urine) " positi^^e for arsenic,” but no 
figures were given nor controls studied. This was reported as 
evidence for the arsenical etiology of the observed hepatitis. A 
comparable series of perfectly normal indi-idduals would undoubtedly 
have shown the same urinary arsenic values. 

The ultimate effect of long exposure to dietary and cosmetic 
arsenic is still a matter of conjecture. It is desirable, however, that 
the clinician be enabled by laboratory analyses to ascertain the 
role played by arsenic in his patients. As conducted at present, 
the vast majority of determinations are entirely misleading. 

It has been our aim to provide a fundamental control diet to 
permit further study of the behavior of arsenic in the body. Inves- 
tigations are under way to achieve a diet which will be somewhat 
more varied. When sufficient data ha^"e been assembled, it will be 
feasible to add known amounts of arsenical compounds to this 
standard diet for the purpose of ascertaining the degree of retention 
of the metal in persons suspected of chronic poisoning or hyper- 
sensitivity. The effect of popular therapeutic agents must be 
studied in the same fashion. 

Summary. 1. Satisfactory studies of urinary arsenic e.xcretion 
cannot be made on casual specimens. 

2. The urinary arsenic excretion of normal individuals on an 
average diet fluctuates from day to day over a wide range; in our 
subjects (163) from negative (18%) to 0.85 mg. of arsenic (As) per 
diem with the mean at 0.26 mg. 

3. Figures for uiinary arsenic excretion have no meaning unless 
the diet is known. 

4. An arsenic-low diet is suggested which decreased the urinary 
elimination in 48 subjects; they ranged from negative (62%) to 
0.2 mg. arsenic (As) per diem with the mean at 0.07 mg. 

5. Results of studies of urinary arsenic excretion can be inter- 
preted only in the light of a standardized chemical procedure for 
the detection of arsenic. 
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URINARY EXCRETION OP ARSENIC, 
n. The Influence op Thiosulphate. 

By Marjorie R. Mattice, Sc.]\I., 

ASSISTANT PROFESSOR OF CLINICAIi PATHOLOGY^ NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL OF COLUMBIA UNIVERSITY', 

AND 

Donalu Weisiun, M.D., 

JUNIOR ASSISTANT PEDIATRICIAN, NEW Y’ORK POST-GRADUATE MEDICAL SCHOOL AND 
• HOSPITAL OF COLUMBIA UNIVERSITY, NEW YORK CITY. 

(From the Departments of ^ledicine and Pediatrics, New York Post-Graduate 
Medical School and Hospital of Columbia University.) 

It is the accepted practice among clinicians to treat persons 
suspected of chronic arsenical poisoning with a course of thiosul- 
phate injections. This is usually done prior to the collection of 
urine specimens for analysis. Cannon^ almost invariably found 
that patients who had dermatoses and low blood arsenic values on 
admission reacted to sodium or calcium thiosulphate therapy with 
a temporary rise in both blood and urine arsenic. This was taken 
as suggesting a mobilization of the metal from internal storage 
depots followed by excretion. Although Cannon used thiosulphate 
both intravenously and orally on a great number of patients with 
apparent clinical benefit, he undoubtedly presents opinions rather 
than statistical data. Despite the fact that Cannon recognized 
the dietary source of body arsenic, he apparently failed to consider 
it in interpreting his analyses. 

ICuhn and Reese^ believed that their experimental results indi- 
cated that thiosulphate increased the urinary arsenic output. 
Young^ found that sodium thiosulphate diminished the rate of 
arsenic excretion, although clinical improvement was concomitant 
witli the therapy. 

The attention of one of us (^T. R. -M.) was attracted several years 
ago to the consistently low urinary arsenic values of dermatologic 
patients who had received 3 injections of thiosulphate at JtS-hour 
intervals before collecting the 24-hour test specimens. 

Materials and Methods. Thiosulphate is used .so extensively as a 
therapeutic agent that no lack of uncontrolled material was at 
luind. Where, however, the dietary intake of arsenic is not known, 
tlic urinary arsenic values following injection of thiosulphate arc 
meaningless, as is indicated in Paper If thiosulphate niohiiiz.es 
arsenic for excretion, it should Imve been easy to demonstrate it 
on individuals limited to an arsenic-low diet for several 
prior to and during the course of the injections. Since a single 
specimen may have licen invalidated by ehanee arM*mV in the 
food, it was considered advisable to perform the analy.<e 5 fur a 
3- to 7-day jieriod. Th(‘ necessity for using only freslily pnpared 
solutions of 4luo.<uIphate was recognized. 'Die <?x 7 )erifnents ivere 
re.slric(ed to intravenous adrninistratiim of the therajK-utic agent. 
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Tlie diets and the analytical procedures were those previously 
described.* 

Eesults and Discussion. Table 1 presents the findinpjs in a neu- 
rological patient (courte.sy of Dr. George Blakeslce) whose symp- 
toms were thought to be due to a chronic arsenical poisoning 
acc[uircd from food, beverages, or tobacco. The patient was 
placed upon a diet Avhich, except for breadstuffs, was regarded as 
arsenie low. The results were slightly higher than anticipated 
from the diet during the 5 control daj’-s. ' Thiosulphate was admin- 
istered daily at noon for 0 days subsequently. A strict record was 
kept of the diet throughout, the patient cooperating enthusiastically 
and intelligently. The evidence points to a suppression of arsenic 
excretion. 

r , 

Tabld 1. — ErrccT or THiosuLriiATE Upon" Unix ary Arsenic Excretion. 



Urine 

Arsenic (As). 


Dato, 

vohiine, 

^ r - ^ 




1935. 

cc. 

Mg. per 100 cc. 

Mg. per diem. 

Kcmarlcs. 

9/24 . . . 

. S50 

0.04 

0.34 

Subject on restricted 

9/25 . . 

. 045 

0 04 

0 20 

diet. 

9/2G , . . 

705 

0 03 

0 21 


9/27 . . . 

. COO 

• 0 03 

0.18 


9/2S . 

. 525 

0 04 

0 22 


10/2 . 

. 505 

0 015 

0 OS 

Diet continued; sod- 

10/3 . 

. 550 

0 015 

0 OS . 

ium thiosuliihate 

10/4 . 

. 1295 

0 007 

0 09 

administered dailj^ 

10/5 . 

. 000 

Negative 

Less than 0.03 

hy injection. 

10/0 . . 

. 805 

Negative 

Less than 0.04 

Last thiosulphate in- 

10/7 . . 

920 

0 007 

0 00 

jection. 

10/S . . . 

. 1300 

V. f. t. 

Less than 0.1 


10/9 . . 

595 

0 023 

0 14 


In Table 2 

are outlined the results obtained 

with a patient 

(courte.sy of Dr. Wilbur 

Duryee) admitted to the \ ascular Clinic 

for study for a 

condition in which ai 

■senic has been reported as hav- 

Taiii.i: 2.— ErrccT or TmosuLrnATn Uro.v Uuin’ary Ausen-ic E.kcretion. 


Urine 

Arsenic (As). 


Date, 

volnnic, 


^ 

KcrnarkF, 

I035-3G. 

cc. 

Mg. per 100 cc 

Mg. jnr diem. 


12/20 . 

. OSO 

0.023 

0.10 

Regular diet. 

12/21 . . 

070 

0.03S 

0.25 


12/22 . . 

. lOOO 

0.015 

0 45 





.Vv. 0 2S 


1/12 . . 

575 

0 023 

- 0 13 

Restricted diet. 

1/13 , 

. 550 

0 015 

0 


1/15 . . . 

. 700 

0 045 

0 31 





.\v. 0 IS 


MIX . . . 

, 305 

0 053 

0 19 

Restricted diet with 

1/10 . 

. 740 

0.023 

0 17 

daily injections of 

1/20 . . . 

. 590 

0.015 

0.09 

thiosulpliate. 




Av. 0 12 


voi,. 1P3, xo 

3. — Mvncii, 

1937 15 
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ing etiologic significance. TJiis patient found the restricted diet 
very distasteful, but she attempted to follow it as well as she could 
under her home conditions. The thiosulphate liad little effect 
upon the arsenic e.\cretion, but the tendency was toward a di- 
minished output. 

The data in Table 3 were secured during the e.vperimeutal deter- 
mination of an arsenic-low diet. Analyses before and after the 
thiosulphate demonstrate no appreciable mobilization of arsenic for 
excretion. 


Table S , — Arskxic Excretxox Un'deu the Ixflctexce of TntosHLPHATE. 


Arsenic (As). 


1935. 

Urine volume, 

rc. 

Mg./lOO cc. 

Mg./volame. 

Rrniarka. 

1/31 . 

1295 


0 022 

0.29 


2/3 . 

1420 


0-015 

0.21 


2/C . 

1550 


0.02G 

0.40 


2/7 . 

ISOO 


0 019 

0,34 


2/8 . 

. 7 A.M.-'IO A.M. 

350 

0 010 

0 04 

Thiosulphate 


10a.m.~ 7 r.M. 

000 

0 007 

0 04 

jdven intra- 


7 7 A.M. 

875 

0 004 

0.04 

venously at 

2/9 . 

. 7 A.M.~ 7 P.M. 

soo 

0,015 

0 13 

10 A.M. 

0 

7 P.M.- 7 a.m. 

1300 

0,022 

0,28 


2/10 . 

2790 


Trace 

Less than 0.15 


2/11 . 

2255 


0 007 

0.10 


2/12 . 

2050 


0 007 

0.14 



Date, 

1936. 

2/20 

2/24 

2/25 

2/2G 


2/27 

2/29 

3/1 

3/3 

3/4 

3/5 

3/C> 

3/9 

3/10 


Table 4.'~'Ar.senic Excuetiox Under Various Conditions. 


Urine 

volume, 

cc. 

Arsenic (As). 

Mg. per 100 cc 

Mg. per di€77u 

1150 

0 022 

0.25 

1005 

0 022 

0 22 

725 

0 010 

0,13 

805 

0,045 

0 39 

1055 

0 015 

0.10 

450 

0 022 

0 09 

325 

0.015 

0.05 

480 

0 010 

0,05 

825 

0.022 

0.18 

850 

0.015 

0.13 

945 

0-007 

0 00 

985 

Negative 

Less tlian 0.05 

SOO 

Negative 

Less than 0.04 


Remarks. 

Light diet with "Titro” 

Balt. 

NajS'jOj intravenoudv. 

NajScOs infraveiioiidy. 


BogiiiiiinK of nr.-ciHi’ 
low diet. 

Na3S;03 intravonoydy. 


Last day of «!««»"'• 
lotion. .. 

CnS:Oj intravcno'id}- 
ftaSiO) intravono’J'--'- 


'j’he patient followed in Table 4 was admitted to the 
the dermatologic service (conrtc.sy of Dr. Laird ^ an I'M 
subicctcd to local treatment invnlviiitr several agcnt.5. sno' 


tranh'fl 


contain appreciable amounts of arsenic. Since it waa 
that gross contamination of the urine with ointments 
unlikely, the arsenic excretion was assumed to be depen' 'j'jjtri’ 
that absorbed through the .skin and ingested with 
is no apj>arent evulencc that thio.siilphate increased tli(’ ‘ 
of ar.senic. 
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Summary. 1. It is possible to study tlie effect of thiosulphate 
upon the excretion of arsenic only under conditions which control 
the ingestion of arsenic. 

2. Thiosulphate administered intravenously does not increase 
the urinary elimination of arsenic but tends to diminish it, not only 
on the day of injection but subsequently. 
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THE PRESENT STATUS OF THE PREVENTION AND TREATMENT 

OF INFLUENZA.* 

By Horace Pettit, M.D., , 

AND 

Joseph Stokes, Jr., M.D., 

PHILADELPHIA, PA. 

(From the Department of Bacteriology, School of Medicine, University of Penn- 
sylvania, and the Children’s Hospital of Philadelphia.) 

. Clinicians are inquiring for information concerning specific 
preventive and therapeutic agents for combating influenza. Briefly 
the story follows: 

In 1931, Dr. Hichard E. Shope reported that s^vine influenza, a 
< severe resph’atory disease which was first noticed in 1918 in Iowa 
at the time of the human influenza epidemic, was caused by a 
filtrable virus plus a bacillus, H. infl/iienzoB-suis. The virus alone 
produced a mild respiratory disease. Intramuscular injection of 
the virus alone conferred immunity in swine; whereas intramuscular 
injection of iJ. infkienzos-suis gave no immunity to the virus disease, 
but protected them to some extent from the more se\^ere manifes- 
tations of the disease, due to the concerted action of the virus and 
the bacillus. 

In 1933, Smith, Andrewes and Laidlaw, in England, were able to 
infect ferrets with filtered nasal washings from a man ill with 
epidemic influenza. The severe disease could be transmitted from ^ 
ferret to ferret without the sjmergistic activity of bacteria. Further 
work showed that Shope’s swine influenza virus caused a disease in 
ferrets identical with that caused by the human Hrus. iMoreover, 
Shope demonstrated that if the instillation of virus into the nares 
of ferrets was accompanied by ether anesthesia, pneumonic lung 
lesions developed. Tliis method also produced a fatal pneumonia 
in mice with Imth viruses. 

* Thi*? article wa*? kindly prej)arcd by the authors at our request, to tatisfy enquir- 
ies that had hocn received from physicians in regions whore influenza is now epidemic. 
— The Editors, 
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A strain of luiman influenza virus (P R S) was isolated by 
Thomas Francis, Jr., from the epidemic in Puerto Rico of 1934. 
Since then human viruses have been isolated by Dr. Francis from 
washings obtained in Point Barrow, Alaska, and from Pliiladelpliia 
and New York. Isolation of a similar virus was made by Dr. F. M. 
Burnet working in Australia. These viruses from human cases 
have been found to be immunologically identical. Convalescent 
sera obtained from various points throughout the world ha^'e been 
found to contain protective antibodies, so that a mixtiue of virus 
and serum fails to infect experimental animals. Some of these sera 
wmre preserved in the dried form by the Flosdorf-j\Iudd method.' 
Convalescent serum has proven of value in the treatment of mice 
infected with influenza virus. No data are a^-ailable as yet, how- 
ever, concerning its advantages in the treatment of Inunan beings. 

A ferret reco^•ered from the ^drus disease is immune for a number of 
months. If after that it receives a subcutaneous dose of active virus 
(inactive virus does not sufSce), its immunity returns. Intrader- 
mal, subcutaneous, intramuscular, intraperitoneal, and intravenous 
injections of the active A'irus did not produce the disease in animals. 
Human beings have already been injected subcutaneously and 
intramuscularly with acti'V'e virus for the production of immunity 
and altliough neutralizing antibodies to the human virus arc 
increased thereby, it is not yet known if such inoculations protect. 
So much for the scientific aspects of influenza. Now let us turn to 
a practical consideration of the disease. 

Yflien the phj'sician is called to a houseful of patients, he still 
must rely upon his own experience or the general treatment recom- 
mended in current standard textbooks of medicine to guide him 
in handling his problem. He knows that uncomplicated influenza 
is a mild febrile disease lasting 4 or 5 days and leaving the patient 
weak out of all proportion to the activity of the acute stage. He 
knows that complications are frequent, severe, disabling and often 
fatal. Therefore, he bases the logic of his measures upon this 
foundation. The jwtient must be put to bed as early as possible 
and kept there until at least 4S hours after he has become afebrile. 
Diet should be entirely liquid, being a total of 2000 to 3000 cc. 
j>er day for adults, given in small amounts and frequently during 
tiie height of the ilinc.ss. Soft food should be given on or about the 
fourth dar’, followed b\- a .riow return to the normal diet. sniail 
enema is preferred to laxatives. Cathartics should he a^'oided. 
The patient .should have absolute rc.st with his head and shoiilder.T 
slightly cle^’ated. The cough .should be treated by inetlnxls de- 
signed to rnake the sjnitum liquid and therefore more easily c.vpeef^ 
rated, rather than by methods designed to .suppress the cough- 
Achc.s and pains may be modified by the judicious use of acetyj- 
salicylie acid or by other analgesics, but^ excessive .sweating is 
dangerous. Pneumonia is the chief complication to i>e /iroidcn. 
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other complications are meningitis, encephalitis, pleurisy, bronchitis, 
otitis and nephritis. Good nursing is the best method of staving off 
complications. 

If possible, the patient should be isolated not only for the pro- 
tection of others, but also for his own protection. Visitors should 
not be allowed during the acute stage. 

The herding together of influenza patients in hospital wards is 
to be avoided on account of the probable spread of secondarily 
invading bacteria. If reasonable isolation, complete rest and good 
care are available at home, patients should not be moved. 

An excellent summary of our present knowledge of the etiology 
of influenza is to be found in “ Studies in Influenza,” by Dr. Thomas 
Francis, Jr., of the Rockefeller Foundation {Penna. Med. J., 40, 249, 
1937). For those who are interested in delving into the literature, 
the following papers are suggested: 

Francis, T., Jr.: Recent Advances in the Study of Influenza, J. Am. Med. Assn., 
105, 251, 1935. 

Francis, T., Jr., and Magild, T. P.: The Incidence of Neutralizing Antibodies 
for Human Influenza in the Serum of Human Individuals of Different Ages, J. Exp. 
Med., 63, 655, 1936. 

Francis, T., Jr., and Magill, T. P.: The Antibody Response of Human Subjects 
Vaccinated with the Virus of Human Influenza, J. Exp. Med., 65, 251, 1937; also 
Proc. Soc. Exp. Biol, and Med., 33, 604, 1935-36. 

Laidlaw, P. P.: Epidemic Influenza, a Virus Disease, Lancet, 1, 1118, 1935. 

Chenoweth, a., Waltz, A. D., Stokes, J., Jr., and Gladen, R. G.: Active 
Immunization with the Viruses of Human and Swine Influenza, Trans- Soc. Pcd. 
Res., in Am. J. Dis. Child., *52, 757, 1936. 

Stokes, J., Jr., Chenoweth, A., Waltz, A. D., Gladen, R. G., and. Shaw, D.: 
Results of Immunization by Means of Active Virus of Human Influenza, J- Clin. 
Invest, (in press). 

Pettit, H., Mt;i>d, S., and Pepper, D. S.; The Philadelphia and Alaska Strains 
of Influenza Virus, J. Am. Med. Assn., 106, 890, 1936. 

Shope, R. E.: The Incidence of Neutralizing Antibodies for Swine Influenza 
Virus in the Sera of Human Beings of Different Ages, J. Exp. Med., 63, 669, 1936. 

Brightman, I. J., and Tresk, J. D.: Recovery of Filtrable Virus from Children 
with Influenza. Epidemiologic and Clinical Observations, Am. J. Dis. Child., 52, 1, 
1936. 

Wells, W. F., and Brown, H. W.: Recovery of Influenza Virus Suspended in 
x\ir and Its Destruction by Ultraviolet Radiation, Am. J. Hj^g., 25, 227, 1936. 

In summary, we may saj'’ that progress is being made in the 
specifie knowledge of influenza, so that eft’ective methods of im- 
munization and treatment may be available in the near future. At 
present the physician must treat his patients symptomatically with 
the objeet of preventing complieations and he should do this b 3 '^ 
the gentle but persistent means of rest in bed, a glass of fluid every 
hour, mild enemas instead of strong purgatives; analgesics and 
sedatives in moderation, the best nursing obtainable, and the 
isolation of the patient. It is better to do too little than too much 
in the waj’^ of dosing with drugs. 
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AN.vroiiY OF THE HuMAN BoDY. By Henry Gray, F.R.S.,' Fellow of tlje 
Royal College of Surgeons; Lecturer on Anatomy at St. George’s Hos- 
pital Medical School, London. Pp. 1381; 1216 illustrations. Twenty- 
third edition, thoroughly re\dsed and re-edited by WAnnnN H. Lewis, 
B.S., M.D., Professor of Physiological Anatom}'-, Johns Hopkins Uni- 
versity, Baltimore, Maryland; Research Associate, Carnegie Institution 
of Washington. Philadelphia: Lea & Febiger, 1936. Price, SIO.OO. 
^^SxKCE the publication of the first Engfish edition of this work in 1858 
and the first American edition in 1859 great advances in the subject of 
Anatomy have been made, especially in microscopic anatom}^ and the 
anatomy of the embp^o. This knowledge was embodied from time to time 
in the successive .editions until finallj'- considerable portions of the text, 
sometimes sections, were devoted to these subjects. However, the main 
text has always remained primarily a descriptive anatomy of the human 
body. The distribution of the special sections on embryolog}’- and histology 
among the subjects vdth which the}'' naturally belong has been retained in 
the present edition. Such an arrangement serves to emphasize the unity 
of the three great divisions of human anatomy, namely— embtyolog}'-, 
microscopic anatomy and gross anatomy— and the advantage of their 
coordinate study for the best understanding of the structure of the human 
body. In addition to the endeavor to bring each section up to date by 
incorporating new knowledge which has appeared since the previous edi- 
tion, the sections on embr}'-olog}'', the central nervous system, and the duct- 
less glands have been thoroughly re\dsed and new material has been added 
on the pliysiological anatomy of various organs. . . . New illustrations 
have been added and many old ones have been replaced by more effective 
figures. . . . The use of the B.N.A. nomenclature in English has been 
retained practically unchanged in this edition except for tlie adoption of 
Langley’s terminolog}" of the autonomic nervous system. Important refer- 
ences to the literature have been added at the end of each section, . . . ^ It 
is interesting to note that although Henry Gray saw only the first edition, 
much of the original text persists and many of his iihistrations arc still in 
use.” (Editor’s Preface). „ _ 

The PiiEXO.MEXA or Life. A Radio-electric Interpretation. By Geokge 
C uiEE. Edited by Amv Rowland. Pp. 379; 113 illustrations and 22 
tables. New York: W. W. Norton & Co., Inc., 1930. Price, S3.50. 
The dangers of a post hoc ergo propter hoc type of reasoning are well exem- 
plified in this, the most recent of the author’s works. The observation 
tlmt li\Ing tissues possess electrical properties was made as far back as 
the ISth 'centur}L The author, redL-coycring this fact, has noted, in a 
scries of experiments, the influence of various chemical, physical and opera- 
tive procedures upon these electrical phenomena. The cent nil the.-is of 
this book appears to be the radio-clcctric theor}' of life processes, %viurii. 
in the words of the antlior, postulatc== that Ihing organisms arc bipolar 
mechanisms constnictcd and motivated by radiant and electrical f<’rrc*'. 

It is evident that the book represent.^ extensive reading in many UcUls. 
However, there is apparent throughout a definite tendency to crop laMze 
tho«e investigations of other workers whicli lend sripfiort to the hypoinco.^ 
of the author. The style of writing is free ami fiowini:. b'dh ma?emi 
and argument arc presented in an interesting fasliion. U hue .an cnoe.t^o 
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is made throughout to maintain a scientific tone, the note at times becomes 
somewhat metaphJ^sical. Too many postulates and assumptions are made 
and Ijolstered up wth miscellaneous data, references and dubious experi- 
ments. For instance, it is unfortunate that the author has attached so 
much significance to minor cj'^tologic changes. The use of dead tissue wth- 
out an adequate consideration of the factor of postmortem change is fraught 
Avith great danger. Notwithstanding all of this, the work is stimulating, 
and can be recommended even to those who do not agree with the theories 
of the author. H. D. 

The Toxaemias of Pregnancy. By Dame Louise McIlroy, D.B.E., 
LL.D., M.D., D.Sc. (Glasg.), D.Sc. (Bond.), D.Sc. Hon. (Belfast), 
r.C.O.G., M.R.C.P., Consulting Obstetrician and Gynecological Surgeon, 
RojltI Free Hospital; Surgeon, Marie Curie Hospital, etc. _Pp. 355; 
19 illustrations. Baltimore: William Wood & Co., 1936. Price, S5.00. 
This ill-defined sjnnptom complex is comprehensively reAuewed and the 
many problems encountered in its prevention and treatment thorough^'- 
discussed. The findings and opinions from every_ country are presented, 
with the exception that German literature seems incompletely covered. 

The book takes up the statistical aspect of the subject stressing maternal 
and fetal mortality, then coA'^ers the theories and classifications and folloAA's 
AAith the functional studies of the normal and abnormal pre^ancy. _ Ante- 
natal care is exhaustiA'-ely studied under the subject of nutrition, diet defi- 
ciency and relation of AA^eight changes of toxemias. 

. The authoress regards the theories and classification as still incomplete 
and poorly founded. She suggests further research on the endocrine aspect 
and deficiency theories of this condition. The sjmptoms and signs of' 
toxemia she feels are mostly effects of altered metabolism and represent 
increasing recessions of defense. 

Chronic nephritis in pregnane}'' is considered as an entity and forms the 
subject of a very able section, as does also the contribution of her co-worker, 
Jane McIlroy, on the e5’’e changes of toxemia. The authoress emphasizes 
the importance of antenatal care and prophylaxis and stresses consenmtiA'e 
medical treatment AAnth a minimum of obstetric interference. 

P. W. 


A Manual of Practical Obstetrics. By O’Donel Broaa'Ne, M.B., 
B.Cii., B.A.O., F.B.C.P.I., L.M. (Rotund.a Hosp.), M.C.O.G., Assistant 
Gynecologist, Sir Patrick Dun’s Hospital, Dublin; Assistant to the 
Professor of MidAAifery, Trinity College, Dublin. Pp. 363; 236 illustra- 
tions and 10 plates, some in color. Baltimore: William Wood & Co., 
1936. Price, S6.50. 

This book has been AATitten to present the subject of Clinical Obstetrics 
in as practical a fonn as possible. It is felt that the author has succeeded 
A'cr}' well in his effort. He has left out statistics and theoretical considera- 
tions largelj' and has expressed A'erj’’ definitel}’’ liis oaaU vieAA’s and methods 
of handling difficult situations. The Dlustrations which are borroAA'ed in 
part from other AA'orks_ ser a'c Avell to illustrate the text. 

Anatomy and Physiologj’’ are briefly discussed. Antenatal care is gone 
into in much detail, here as in other sections of the book there seems to be 
a considerable tendency to recommend proprietarj* medicines bA' name. 
In discussing the diseases complicating pregnancy the author does not 
mention the use of early Cesarean section in diabetes, a procedure Avhich is 
often used in this condition in the Hnited States. The directions for the 
conduct of pregnancy, obstetrical diagnosis, mechanism and conduct of 
normal labor, care of the patient during labor are gone into thoroughh', 
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simplj%_ and concisely with practical siiggestiojis. The lateral position sug- 
gested IS not in use in the United States and tlie frequent intersj)ersiHg of 
illustrations of patients in the dorsal witli those of patients iti lateral posi- 
tions is confusing, Tlie author does not favor rectal exaniinations in Labor, 
^ A rather marked error in proofreading occui*s on page 66: '‘Sometimes 
it is more convenient to remove tlie baby before stitching a torn perineum/* 
In the able chapter on Stimulants and Anesthetics of Labor, the barliitu- 
rates are not mentioned. Follow-up examination over a sufficient period 
of time is stressed in the care of the puerperal patient. The abnormalities 
of labor, hemorrhages and the treatment of various complications are well 
presented. The author evidently feels that Cesarean has not been employed 
in sufficient frequency in Ireland for placenta preida . The Rotunda method 
of treating convulsive toxemias of preguanc}" is the author s choice. Tiie 
Stro^noff treatment is also described. There is a fine chapter on Puerperal 
Sepsis. 

^ The book concludes vdth three chapters UTitten by colleagues, one on the 
Newborn Infant b}" Collis, which is a fine presentation, a oliapter on Radi- 
ology’^ written by McDonogh, which stresses the im]iortancc of Roentgen 
ray examinations in obstetrical practice and a concluding discussion of 
Blood Typing and Blood Transfusions by Dockeray. 

This is an excellent presentation of practical obstetrics, a working manual, 
eminently suitable for the general practitioner. P. W, 


A Diabetic Manual. For Practitioners and Patients. By Edward L. 
Bort/., A.B., M.D., F.A.C.P., Associate Professor of Medicine, (Graduate 
School of Medicine, University of Pennsylvania; Chief of Medical Ser- 
vice B, Tlie Lankenau Hospital, Philadelphia, etc, a Foreword 

by George Morris Piersol, B.S., M.D., F.A.C.P., Professor of Medi- 
cine, Graduate School of Medicine, University of Pennsylvania, etc. 
Pp. 222; 12 illustrations (2 in color), Philadelphia: F, A. Davis Com- 
pany, 1936- Price, 82-00. 

A DIABETIC manual today may be likened to a new recruit to the cam* 
paign for medical education. For the patient, this book offers a tlioroughly 
sound and reliable presentation of diabetes and iks care in very' clear lan- 
guage. Chajiters on the teeth, feet, juvenile diabetes and surgen' by con- 
tributing authors have added to this elementan' book ns they' do to texts. 
The section on Protamine Insulin is very' wisely’ wTitten in view of its 
recent introduction. 

There .should be more equivalents or substitutes in the protein and fnt 
foods, and the 3-pagc table of the sodium chloride content of foods seenis 
unnecessary’ in connection with liy’pertonsion,^ since medical autljorities 
are not in agreement on the value of salt restriction in this condition. Such 
comments arc minor points. The manual lacks the encouragement on 
every’ page, the optimistic enthusiasm wiiieh may’ be needed to encourage 
an ignorant first reader. This miw prove to be an advantage in not ob.'-cur- 
ing the facts of diabetes and details of its care. In any* case, the manual 
.should rank very’ high and have a useful jiart in promoting the proper 
management of diabetes. 


The Theory -\nd PiuimcE or Psvchtatrv- By’ I^illiam b, ^\Dum, 
:VI.D.. Chief Fi^vchiatrist and Director, The Ciiicaw In- «f J - 
.-airrh and lyiairno?)?: ConsiiltinK IVyeliiatrist to 

Pp. 12:U. St. Loui^: The C. V. Mo.dn- Comp.any. lajf.. Fn<-e,H(MK). 

This cnevidopedic volume, with lopir^ raupnt: from jufimp' to naws- 
CPiKT, pxpro.'S<'s the author's oxtranniral, p.-ychiatrie vieapnnt, .ml. .- 
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such, is probably wthout an equal in any language. Here is offered a 
valuable reference "work to psycliiatrists, general practitioners, teachers, 
ministers, social workers and psychologists. 

The subject matter is considered as the Theorj^ of Psychiatiy, Personality 
Problems, The Neuroses, The Psychoses and Psychotherapeutics. The 
thoroughness nith which these parts are discussed is suggested by the list 
of headings under Personality Problems: ^Hiat is Personality? Classifica- 
tions of Personality, Unification of Personality, Maladjustments of Per- 
sonality, Technics of Adjustment, Personality of the Nursery, Childhood 
Psycholog}^ Personality of the Preschool Child, Play, Education and 
Discipline, Preadolescence and Adolescent Difficulties, The Adolescent 
Personality, Adolescent Personality Problems, Family Relationships, and 
Problems of Adult Personality. 

Perhaps there is a tendency to dogmatize too strongly on some moot 
problems as may be shown in the discussion of sterilization; “There is no 
question that a sterilization law, enforced throughout the United States, 
would result, in less than one hundred years, in eliminating.a large amount 
of crime, insanity, feeblemindedness, moronism and abnormal sexuality, 
as well as many other forms of defectiveness and degeneracy.’’ This is 
not in accord with our best thought, where it appears sterilization^ should 
only be done with the consent of the indmdual or those responsible for 
him, thus obviating possible constitutional, religious and other objections. 

Back in the 6th century, the famed Gheel colony method of caring for 
those mentally afflicted, had origin, and its inclusion here would have been 
most appropriate to the general design of the author. Within the environs 
of this Belgian town are at present about 2500 selected patients who are 
boarded out amongst the tomffolks. The advantages thus afforded are 
those of home comfort, freedom and occupation; and all provided at a 
lessened exjiense to the taxpayer. It is said that locally the social standing 
of the hosts is determined bj"- the care bestowed upon those committed to 
their custody. 

Features of the book worthy of commendation are clarity of presentation, 
an abundant and revealing bibliography at the end of each chapter, a glos- 
saty of 34 pages and an index of 36 pages. N. Y. 


The Oper.vtions of Surgery. Vol. 1. The Upper Extremity, The Head 
and Neck, The Thorax, The Lower Extremity, The Vertebral Column. 
By R. P. RmvLANDs, IM.S. (Lond.), F.R.C.S. (Eng.), Late Surgeon to 
Guy’s Hospital; Late Lecturer on Surger>^ to the IMedical School; and 
Pinup Turner, B.Sc., AI.S. (Lond.), F.R.C.S. (Eng.), Consulting 
Surgeon to Guy’s Hospital; Formerlj'' lecturer on Surgery and Teacher 
of Operative Surgery to the Medical School. Pp. 1043; 4.35 illustrations, 
3S in color. Eighth edition. Baltimore: William Wood & Co., 1936. 
Price, SIO.OO. 

This Sth edition, published after the death of Mr. Rowlands, was rc\’ised 
by him in many of the chapters; the rest of the re\’ision was done bj' Mes'^rs. 

. H. Ogilyic, Grant Alassie, and A. R. Thompson. This book, as in 
prcHous editions, givey a detailed account of the standard operations of 
surgery and a fair critickm of newer methods is inserted. In addition to 
the operations in common surger}’’ there are sections on otology. larAuigologx', 
gynecology, orthopedics and neurosurgerj'. In this volume general chai> 
tors are dven on the examination and preparation of the patient for opera- 
tion and postojierative treatment. The v.ariou.«: operations of the .above- 
named parts arc detailed with many illustrations, some of which arc in 
color.. The book is of the same type as in pre\dous editions and repre.'ents 
a well-known standard text on surgical operations brought up to date. 

L. F. 
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Mbdizinische Praxis. Sammlung fur Arztiiche Fortbildung. Edited by 
Professors L. R. Crote, A. Fromme and K. Warnekros. Dresden: 
Theodor Steinkopff, 1936. Band XX, DiateiiL Die Ernahrung des 
Gesunden und des Kranken. By Privatdozbnt Dr. Wilhel:^! Heupe, 
Oberarzt an der Medizinischen Universitats-Poliklimk, Frankfurt A.M. 
Pp. 192. Price: Paper, Rm. 9.50; Bound, Rm. 10.80. Band IX, Blu- 
itmg und Fluor. By Professor Dr. Hans Rhnge, Direktor der Um- 
versitats-Frauenklinik Heidelberg. Pp. 117; 18 illustrations. Second 
edition. Price: Paper, Rm. 7; Bound, Rm. 8. 

From time to time there have appeared in this Series short monographs 
in various medical fields, notably those to which recent and significant 
advances have lent particular interest. The monographs have been TOtten 
especially with the viewpoint and need of the general practitioner in mind. 
The books are of a convenient size, containing from SO to 220 pages, and 
are available in paper or more substantial bindings at prices ranging from 
Rm. 4.50 to Rm. 16.00. Of the two volumes here considered, the one on 
dietetics, recently issued, is a practical discussion of nutrition and feeding 
in health and disease. In its comparatively small compass it nevertheless 
covers the subject unusually well, with only one disadvantage for American 
readers, in that it speaks in terras of German cooking. The other volume, 
now in its second edition, considers the gynecologic topics of menstruation, 
bleeding and discharge. It is a splendid presentation, particularly as 
concerns present knowledge of endocrine functions. Both books fully 
qualify under the subtitle of this Series, Collection for Postgraduate 
Education of Physicians, and are warmly recommended to all practitioners 
who read German. R. K. 

Die Werke des Hippokrates. Herausgegeben von Dr. Med. Richard 
Kapfereu unter Mitwirkung von Prop. Dr. Georg Stricker, Wurz- 
burg. Book 10: DieKrisen; Die I&itischen Tage; Prognostikon — (The 
Crises); (The Critical Days); (The Prognostics). Pp. 75. Stuttgart: 
Hippotoates Verlag G.M.B.H., 1936. Price, Rm. 5.25. (To be pub- 
lished in 25 parts costing ca. Rm. 100, card binding.) 

Recognizing that the two works, “Crises'' and “Critical Days," arc 
generally not included in the Hippocratic corpus, as they are not mentioned 
by Erotian or Galen, the Editor of this edition nevcrthele.ss includes them 
as he finds internal evidence suggesting that thej" were formerly included 
in “Diet in Acute Diseases.” “Prognostikon," generally accepted as a 
true work of Hippocrates, gives a matchless exposition of this important 
part of the Hippocratic art. After pointing out the importance of being 
able to predict the patient's future from knowledge of his past and present 
condition, the author points out what may be learned from tlic expression 
of the fact (here wc find iho Jacks Hippocratica)^ the position in bed, the 
hands {carphalogia), the respiration, sputum, urine, fcce?; and so on, ending 
with a consideration of the effect of the Macrocosm (airs, miasma, seasons) 
on the sick individual. E. K. 

MiCROmOLOGV AND PATHOLOGY FOR NURSES. Bv ClIAULKS F. CARTER, 
B.S., J^I.D,, Director, Carter's Clinical Laboratoty, Dallas, Texas; 
Formerly Director of Laboratories, Parkland Hospital, Dallas, and 
liCCturer in Bacteriology and Pathologw, Parkland Hospital .School of 
Nursing. Pp. 082; 138 illustrations and M color jdates. St. I/rhs: 
The C- \\ Moshy Company, 103(5. Priwj, 83.00. 

Tm: material is presented simply und lucidly, avoiding controversial 
points; the survey of the subject, however, is ratiicr exhaustive, encom- 
passing a greater sco})c than the usual nursing clas-^ could gra<p in the tune 
ailotted for this .subject. As a rcfcrcncx* book for the nurse on any jKirtiai- 
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lar case, it provides much practical information to increase her interest, 
orient lier tliouglits, and improve her professional care. As an easily 
readable survej', its perusal Ijy the physician would recall man}’’ jiractical 
points apt to be overlooked in the minutim of medical school classes. The 
chapters are supplemented by relevant laboratoiy exhibits, review questions 
and brief bibliographies of pertinent references among other textbooks. 
A glossary of some 800 words and a good index conclude the book. 


The Surgical Clinics of North America. Vol. 16. No. 3 (New 
York Number-Junb, 1936). Pp. 277; 79 illustrations. Philadelphia; 
W. B. Saunders Company, 1936. Price; Paper, S12; Cloth, S16, (Per 
Clinic Year, February to December.) 

Of the 22 items of this New York number the first four constitute a small 
symposium on surgerj^ for pain. Among the interesting articles noted are 
two on the parathyroids by Garlock and Parsons; Dudley’s discussion of 
splenectomy and hemolytic jaundice, in the second case of which — one of 
active syphilis~the removed spleen was found to contain numerous spiro- 
chetes; and Farnham’s borderline topic of "Cardiac Disorders in Surgical 
Patients.” An Index for the three numbers of Volume 16 is included. 

E. K. 


Tissue Immunity. By Reuben L. EIahn, M.S., D.Sc., Assistant Professor 
of Clinical Bacteriology and Serolog}’’, and Director of Clinical Labora- 
tories at the University Hospital, Ann Arbor, Mich. Pp. 707; illustrated. 
Springfield; Charles C Thomas, 1936. Price, 87.50. 

This is the first attempt at presenting the broad subject of immunity 
from the angle of tissue immunity. Naturally, then, many new views are 
presented which are an elaboration of the theories presented by the author 
at various scientific meetings during the last 4 years. These new idevTioints 
should be of interest to the clinician, the pathologist, the bacteriologist, 
the deirnatologist, and others, as well as to the teacher and student of 
immunolog}’. The mass of data presented is based on quantitative studies 
conducted by the author and his corps of assistants. Practically everj’’ 
chapter closes with a section dealing -with the consideration of the clinical 
applications of the material presented. H. IM. 


Gynecology and Obstetrics. (Vol. XITI of Clio Medica). By Edwin 
M. JjVMeson, M.D., Surgeon, General Hospital; Consulting Surgeon, 
Reception Hospital, Saranac Lake, N. Y. Pp. 170; 5 illustrations. New 
York; Paul B. Hoeber, Inc., 1936. Price, 82.00. 

Dr, Jameson has given us a-delightfuU}’' wTitten account of the early 
customs and manners in obstetric practice and teaching, as well as depicting 
the rise of the recent speciality of gyiiecology, in this newest example of the 
series on the histor}’^ of medicine which have been appearing under the title 
of Clio IMedica.' 

Evidently in obstetrics as in other branches of science little that we think 
is new is really new; for, as the author carries us through the traditions and 
customs of the early period and those of the Greek and Roman period, we 
find many suggestive allusions to methods which are not far different from 
those of the jiresent day. What a commentarj’ it is on the profuse output 
of the obstetrical and gimecological te.xts of this era to read tiiat the famous 
1‘Rosengarteu” of Eucharius Roslin was the first obstetric textbook to be 
issued in fourteen centuries. Reviewers must hai'c had an easv time in 
those days. 
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The Modern period of obstetrics l^egins ^vith the work of Maiiriccau, 
van Deventer, and Portal and from this we are carried on to the develop- 
ment of obstetrical teaching in the modern manner and to the development 
of the modern maternity hospita}. One of the most interesting chapters in 
the book is the account of the Chamberlein famil}- and the development of 
the obstetric forceps. The story of jjuerperal fever, is no less interesting, 
especiaUy in view of the fact that sepsis still remains the scourge of modern 
maternity. It is especial!}^ pleasing to note the large part wliich American 
surgeons took in the development of gynecological technique. The obstetri- 
cal classics; in many instances records of the original procedures and dis- 
coveries. This most interesting contribution to the history of obstetrics and 
gynecolog)’' deserves to be widely read. ' P. W. 


Starling^s Principlks of Human Physiology. Seventh Edition, edited 
and revised by C. Loyatt Evans, D.vSc., F.R.C.P., F.R.S., LL.D., 
B^ham., Jodrcll Professor of Phi'^siologi’' in University College, London. 
The Chapters on the Central Nervous vSystem and Sense Organs Refused 
_ by H. Hartridge, M.A., M.D., Sc.D., F.R.S., Professor of Physiolo^^ 
at St. Bartholomew's Medical College. Pp. 1096; 554 illustrations (6 in 
color). Philadelphia; Lea &:Febiger, 1930. Price, $8.75. 

^'Thb revelation of the structure of some of tlie \itainins, the advances 
in the chemistry of the hormones, particularly the sex hormones, in the 
chemistry of the carriage of carbon dioxide in the blood and of the Immoral 
transmission of nervous impulses, have all received tlie consideration to 
which their importance entitles them. The advances in e.xperimental 
ph3"sioIog)'' and biophysics likewise liave demanded a thorough revision 
of tlie text and tlie methods for tlie recording of nervous impulses and for 
the study of the reproductive cycle have both been included. Practically 
ever}" cliapter has been revised to embrace these features and manj" sections 
liave been reuTitten, On tlie other hand, there has been such a careful 
pruning and elimination of obsolescent matter that the size of the text 1ms 
been somewhat reduced. The inclusion of references to current and to 
classic literature .... has been retained in the form of foot-notes and in 
lists of general nature at the end of sections 6r clmptcrs, thus enabling the 
advanced student to extend his reading.*” (From Publisher's statement.) 


A Text-book of Pharmacology and Tiiehapicutics or the Action of Drugs 
in Health and Disease. By xtimiuR R. Cosnxr, IM.A., lil.D., LL.D., 
HR.S., Late Professor of Afnloria [Mcdica and Pliannacolog\" in the 
University of Edinburgh. Pp. SOS; 70 illustrations. Elcvcntii edition, 
thoroughly revised by C. W. Edmunds, A.B., .D., Professor of Materia 

Mcdica and Therapeutics and Director of the Pharmacological Lnboni- 
tories in the University of Michigan, Ann Arbor, and J. A. Gunn, .M.A., 
M.D., D.Sc., F.R.C.P"., Professor of Pharmacolo^' and Director of (he 
Nufiiold Institute for Medical Research, Univensity of O.vford, Oxford, 
England. Philadelphia: Lea fc Fchiger, 1936. Price, SG.50. 

“The appearance of the eleventh decennial revision of the Phannaco|xeia 
of the IJnited States has necessitated extensive changes, espcciaity in (he 
lists of oOicial prejiaratioiis. It iuis furnishcKi an opportunity, not only t/> 
revise this classic work but make a very considerable rearrangement of its 
order. As in tlie previous (nlition, the successors of the distinguishc^rl origuml 
author have main(atnc<! the rigorously srientifie and critical spirit that 
has made this book internationally famous. As a r^isult, it ha< upheld it< 

popularity with teachers aud students. . 

In tlie first edition of this work, Cushny declan^l tluat t he cluei pre-^nt 
function of pliannacolog)' is destructive and critiral. It still is, and worth- 
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less drugs continue to be dropped from the pharmacopoeias. Constructive 
pharmacology’’ is growing, however, and the extensive additions _and_ altera- 
tions in this edition bear witness to its advances and to a growing interest 
in therapeutics. Every chapter has been modified and expanded and the 
entire book reset. The text reflects to an unusual degree tlie constructive 
mind and critical judgment of Dr. Cuslmy, the breadth and accuracy' of 
his knowledge and his unswerving pursuit of truth that made him one of tlie 
most influential figures in the great advances of pharmacology. This edi- 
tion is in every way worthy of him.” (Publisher’s statement.) 


Arthritis and Rhetoiatic Disease. By' Maurice F. Lautman, M.D., 
Consultant to the United States Public Health Service Clinic and Direc- 
tor of the Department for the Study of Arthritis, Levi Memorial Hospital, 
Hot Springs, Arkansas. With a foreword by Morris Fishbein, M.D. 
Pp. 177; 12 illustrations. New York: McGraw-Hill Book Company, 
Inc., 1936. Price, .S2.00. 

This book the second volume in the “Bfliittlesey House Health Series,” 
intended for the information of people ■ndtliout rnedical training, is simple 
in its language, sane and common-sense in its ad’^'ice, and surprisingly com- 
plete in content. The author has been careful to present both, or several, 
sides of unsettled questions, and to indicate gaps in phy'sicians’ present 
knowledge of the disease. The emphasis is on early' diagnosis, careful study, 
and early and persistent treatment. In the description of the “pre-arthritic 
stage,” the stress on excessive fatigue as a symptom may be disturbing to a 
certain ty'pe of lay' person. The Reviewer is inclined to think that the 
adv'antages of institutional or “resort” treatment are stated a trifle too 
strongly. 

The ty'pography' and make-up of the book are good. The illustrations are 
poor, and contribute little; this is particularly' true of the two Roentgen 
photographs. 

The Reviewer believes that this book may', with profit, be prescribed for 
intelligent patients and patients’ relatives, and he intends so to prescribe it. 

J. C. 


A Textbook of Histology. By' Joseph Krafka, Jr., Ph.D., M.D., 
Professor of Microscopic Anatomy, University' of Georgia School of 
Medicine, Augusta. Pp. 246 ; 95 illustrations. Baltimore : The Williams & 
Wilkins Company', 1936. Price, .$2.50. 

This is a condensed account of mammalian liistology with frequent 
reference to contemporary' viewpoints. It is intended for preliminary' 
courses in tlie subject, and is expected to be supplemented by' laboratory 
work. The illustrations are mostly' diagrammatic and of a simplified char- 
acter, in keeping with the purpose of the book. W. A. 


The Practice of Medicine. By' Jonathan Campbell IMeakins, IM.D., 
LL.D., Professor of Aledicine and Director of the Department of IMcdi- 
cinc, McGill University; Physician-m-Chief, Royal Victoria Hospital, 
Montreal, etc. Pp. 1343; 505 illustrations (35 in color). St. Louis: 
The C. V. jMosby’ Company, 1936. Price, $10.00. 

_ AijTiiougu there are a number of good single volume textbooks of medi- 
cine on the market, another by a recognized authority is bound to have 
some value in emphasizing different points of view and bringmg a certain 
frc.-;lme.«s that is very diflicult for a new edition of an old work to acquire. 
This book has the added advantage of an unusually large number of well 
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chosen and good illustrations, of wliicli 35 are in color. The usual textbook 
paragraph on ' ^Pathology (meaning ^‘Pathologic Anatoiny^^) lias proper!}’’ 
been subordinated where material of more direct importance for the ph 3 "si- 
cian clamors for space. However, the lack of regularity that is evident in 
the book from several a»spects is here manifest — in a quite unimportant 
way, to be sure-^-bj^ the haphazard use of ‘Tatholog}^” “Pathologic Anat- 
omy” and “Anatomipal changes” to indicate this section for the various 
diseases. The book includes a commendable number of recent advances, 
such as drug causation of agranulocytosis and its frequently lij^perplastic 
marrow, the prosti^ine treatment of myasthenia, modern views on Bright^s 
disease, allergy (with a 7-page list of allergy-producing substances), radia- 
tion sickness, protamine insulinate, aleukemic reticulosis, to mention but' 
a few of the many noticed by the Reviewer. The sections on diabetes 
mellitus and on the pituitary seem especially strong. It may be ungracious, 
then, to criticize apparent errors and omissions; but one must remember 
that there is already- an abundance of good textbooks on this subject. 
Differences of opinion on medical problems are, of course, inevitable and 
the responsibility for typographical errors m^y be hard to fix. However, 
they are too numerous here to be passed without comment. “Pellag^rins” 
and “C/zochin-China” (p. 734), “tarbardillo” (pp. 1193 and 1339), “matu- 
ration” (p. 532) are but a few of the errors found on a casual survey; while 
others like “destructive” for “distinctive” (p. 54), “as is” for “and is” 
(p. 55) cause an annojdng waste of the reader^s time in making out the tnic 
meaning. More important, and 3 ^et more open to difference of opinion, 
are such points as the omission of protein edema from the discussion of 
chronic malnutrition; of vitamin deficiency as a factor in alcoholic neuritis; 
of the hemopoietic damage b}" mustard gas and of the doubts concerning 
the existence of status Ijnnphaticus— again to mention but a few. ^ The 
inadequate treatment of chronic hemotytic jaundice and other conditions 
may; of course, be properlj’’ explained hy the limitations of a single volume. 
In summarj^, tlmn, we belie^^e this to be a good text and are glad now to own 
a cop\^; but we also believe that the second edition vlll be superior to tlze 
first. E. K. 


Das Hamorrhoidalleiben, seine Ko:^ipeiiwVtionex und deren Befia.vd- 
LUNG. Bj’' Dr. ILvsper Blond and Dr. Herbert Hoff, with a foreword 
by Professor Dr. Leopold Schonbauer. Pp. 121; 50 illustrations, 
manj^ in colors. Wien: Franz Deuticke, 1936. Price: Paper, M. 12; 
Bound, M. 14.40. 

Fissure in ano, fistula in ano, and periproctitis, as well as liqmorrhoids, 
are con.sidercd in this monograph, Tlie discussion of tliese lesions is rea- 
sonablj^ complete although not exhaustive. It include.^ Jiistorical mnlcnal, 
patliology, diagnosis and treatment. 

Two of the concepts in the block will bo new to most rcadens. ine 
authors believe that the hemorrhoidal diseases plaj^ an etiological role in 
diseases of the bile passages. TliC}' support this contention not only b} 
anatomical considerations, but hy a careful^" controlled statistical 
of tlic occurrence of liemorrlioidal diseases in patients coming to cholecx."- 

tcctomy, . - . 

The other unorthodox concept is that fistula in ano results from ^ 1 " 

lent thrornboplilcbitis in the hemorrhoidal plexus. The^ authors 1 
their personal observations on the development of fistula? in supfK) rt 

Tim book is excelicntiv illustrated vnth colored drawing, 
and Roentgen ray views of fisluloms tracts following 
material. A numljcr of reference.- arc cited in the text, ])ut n ^ 
bibliograph}' is afforded. 
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Ameisensauee als Heilmittel (Formic Acid as a Therapeutic Agent). 

By San.-Rat Dr. med. Albrecht Reuter, Greiz. Pp. 14. Munclien: 

Otto Gmelin, 193G. Price, M. 0.68. 

A BRIEF summary of a book by the same author and publisher (1927), 
which must be consulted if one wishes to “experience joy in formic acid 
therapy." It is homeopathy of the 18th century, claiming cures_ of acute 
diseases ranging from acute rheumatic fever and gonorrheal salpingitis or 
epididymitis to puerperal septicemia, nephritis, and cj'^stitis, and of chronic 
disorders such as arthritis deformans, tuberculosis of lungs, larynx, bones, 
and skin, Addison’s disease, falling hair, cancer, asthma, gastric ulcer, and 
myopia— all by subcutaneous or intravenous injection of formic acid (it 
must come from the ant, and can be obtained from a specified pharmacist.) 
in dosage of the order of 0.3 to 0.5 cc. of dilutions ranging from 1 to 
100,000 to 1 followed by 199 ciphers. It may surprise the reader— as it did 
the Reviewer— that a certain school of physicians still cling to such beliefs. 


NEW BOOKS. 

The Development of Modern Medicine. An Interpretation of the Social and 
Scientific Factors Involved. By Richard Harrison Shryock, Pro- 
fessor of History, Duke University. Pp. 442; illustrated. Philadelphia: 
University of Penns 3 dvania Press; London: O.xford University Press, 
1936. Price, $4.00. 

The Cyclopedia of Medicine. Vol. 13, Revision Service. George Morris 
P iERSOL, B.S., M.D., Editor-in-Chief, Edward L. Bortz, A.B., M.D., 
Assistant Editor. Chief Associate Editors: W. Wayne Babcock, A.M., 
M.D., Surgery, Conrad Berens, M.D., Ophthalmolog}'^, P. Brooke 
Bland, M.D., Obstetrics and Gynecology, Francis L. Lederer, B.S., 
M.D., Otologj’’, Laryngology and Rhinology, A. Graejie Mitchell, 
M.D., Pediatrics. Pp. 1063; 190 illustrations. Philadelphia: F. A. 
Davis Companj’', 1937. Price, $12.00. 

Clinical Implications of Modern Physiologic Hematology. (Beaumont 
Foundation Lectures.) B}”- Charles A. Doan, B.S., M.D., Professor of 

• Medicine and Dkector of the Department of Medical and Surgical 
Research, College of hledicine, Ohio State University. Beaumont Lec- 
turer for 1936. Pp. 160; 12 illustrations, 52 charts and 8 tables. St. 
Paul, Minn.: Bruce Publishing Companj’’, 1936. (No price given.) 

La Ponciion de la Rate. B}’’ P. Eriile-Weil, Mddicin des Hopitaux, P. 
Isch-Wall, Assistant h I’Hopital Tenon, Suzanne Perles, Chef de Labora- 
toire a I’Hopital Tenon. Pp. 148; 23 illu.strations, some in colors. Paris: 
Masson & Cie, 1936. Price, 35 fr. 

Thc^ True Physician. The Modern “Doctor of the Old School.” B}' 
Wingate M. Johnson, M.D. Pp. 157. New York: The Macmillan 
Companj’-, 1936. Price, $1.75. 

Physical Therapeutic Methods in Otolaryngology. Bj' Abraham R. Hor.<- 
LENDER, IM.D., F.A.C.S., Associate in Larjngologj’-, Rhinologj’-, and 
Otologj’, Universitj' of Illinois College of jMedicine; Fellow of the Ameri- 
can Academj' of Ophthalmology and Otolarjmgologj'. Pp. 442; 189 
illusf rations. St.. lx)ui.''’: Tiie C. V. Mo.'^bv Companv, 1937. Price, 

Terapeutien Quirurgicn.^ Tomo IV, Fascicido 1. By Dr. Jose /Vrce, Pro- 
fesor Titular de la Univonsidad de Buenos Aires; Director del Instituto 
de Clinica Quirurgica, etc. Pje 271; 321 illustrations. Buenos Aires: 
El Ateneo, 1936- (No price given.) 
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The Management of Obstetric Dificuliies. By Paxil Titus, M.D., Obstetri- 
cian and Gynecologist to the St. Margaret IMemoriaV Hospital, Pitts- 
burgh; Consulting Obstetrician and Gynecologist to the Pittsburgh Citj’ 
Homes and Hospital, Mayview, and to the Homestead Hospital, Home- 
< stead, Pa. Pp.' 879; 314 illustrations, including 4 color plates. St. Louis; 
The C. V. Mosby Companj’’, 1937. Price, $8,50. 

Pathologie der Funhiionen imd Regtdaiionen. B3" Pkof. Dr. L. Licututtz, 
Chef der Medizinischen Abteilung des Montefiore Hospital, New York; 
Clinical Professor of h'ledicine, Columbia Unix'ersity, New York. Pp, 
332 ; 65 illustrations and 61 charts. Leyden; A. W. Sijthoff’s Uitgevers- 
mij, N. V., 1936. Price; Paper, boll. fl. 13.25; Bound, hoU. fl. 14.50. 

Synopsis of Ano-rectal Diseases. Bj" Louis J. HinscHniAN, M.D., P.A.C.S., 
Ex- Vice President, A. M, A.; Professor of Proctologic Wayne Hniversity, 
etc. Pp. 288; 174 illustrations and 6 color plates. St. Louis; The 
C. V. Mosby Company, 1937. Price, $3.50. 

Die Sternalpiinhiion ah Diagnostische Methode. By Prof. Dr. Hans 
ScHULTEM, Hamburg'Eppendorf. Pp. 82; 2 illustrations and 16 colored 
plates. Leipzig; Georg Thieme, 1937. Price, Em. 18. 

The Lung. By William iSnow- Miller, Emeritus Profe.ssor of Anatomy, 
University of Wisconsin. Pp. 209; 152 illustrations, including 20 colored 
plates. Springfield, 111.; Charles C Thomas, 1937. Price, $7.50. 

The Harvey Lectures. Scries XXXI. Delivered under the Auspices of 
The Harvey Society of New York 1935-1936. Under the Patronage of 
the New York Academy of Medicine. Pp. 255; illustrated. Baltimore; 
The Williams & Wilkins Company, 1936. Price, $4.00. 

The British Encyclopccdia of Medical Practice. Including Medicine, Sur- 
gery, Obstetrics, Gynecology, and other Special Subjects. Voh 1, Abdom- 
inal Pain to A])])ondicitis; Vol. 2, Apraxia to Carriers in Infective Disease. 
Under the General Editorship of Sin Humphry Rolleston, Bt., G.C. V.O., 
K.C.B., M.D., D.Sc., D.C.L., LL.D., Emeritus Regius Professor of 
Physics, Cambridge; Sometime President of the Royal College of Pli}vi- 
cians of London, with the as.sistance in a consultative capacity of F. R. 
Eraser, M.D., F.R.C.P., Professor of IMedicinc, University of London; 
G. Grey Turner, M.S., D. Ch., F.R.C.S., Professor of Surgery, Univerr 
sity of London; Lvmes Young, D.S.O., M.D., F.R.C.S.E., F.C.O.G., 
Professor of Obstetrics and Gynecologi', University of Dmdon; Sir 
Leonard Rogers, K.C.S.I., LL.D., F.Il.C.P., F.R.C.S., F.R.S., Extra 
Phv.sician, IIo.spital for Tropical Disease, Dmdnn; F.M.R. Walsiie, 
0.jp.E., lii.D., l*’.n.C.P., Fellow of University College. Pp., Yol. 1, 802; 
Vol. 2, S30. Illustrations, Vol. 1, 96; Vol. 2, 111 in text, and 15 plates 
(5 in colors). London: Butterworth & Co. (Publishers), Ltd., 193G, 
Price, $12 per vol. 

A iromun Surgeon. The Life and Work of Rosalie Slaughter Morton. 
Foreword by Dr. Hugh Hami’Ton of Johns Ilojikin.®. Pj). 399; 1 illus- 
tration. New York; Frederick A. Stokes Compari}', 19.17. Price, 
$3.00. 

Inhalation Anesthesia. A Fundamental Guide. By Arthur E. Ovy.vKO, 
,M.D., As.'.-ociate Clinie.al Professor of Surgery (.•Vue.sthe.oa), Lniversity 
of Southern Califoniia School of Medicine. (Macmillan Surgical Mourn 
grapli.«. Elliott C. Clwlf.r, A.B., M.D.. Editor.) Pp. D2; (> chart--'. 
New York; Tlio Macmillan Comjiauy, 19.37. Price, .$2..v0. 

Carcinuma of the Femnlv Genital Organs. By M. C. MAi.i.xow.'iKV, E- 
(luATKR, Translalcfl from the Rus.si.an by A. .S. Schwartzimn.v, A.)'-. 
M.b.i’p.255: 50 illiufmfion.« (3 in colors). Bo.-ton: Jtnice Jltnnp.inc-, 
inc., 1936. Price, $.5.00. 
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Diseases of the Neioborn. By ABnAHAHi Tow, M.D., Adjunct Professor of 
f’ediatrics, New York Polyclinic Hospital and Post-Graduate Medical 
School; Assistant Adjunct Pediatrician of the Abraham Jacobi Division 
for Children of the Lenox Hill Hospital, etc. Pp. 477; 63 illustrations. 
New York: Oxford University Press, 1937. (Price not given). 

The Ciire of High Blood Pressure by Respiratory Exercises. By Lothab 
Gottlieb Tirala, M.D,, Ph.D., Professor of Medicine, University of 
Munich. Authorized Translation, by Feeda Douglas and Albrecht 
Douglas, M.D., Ph.D. Pp. 71; 11 illustrations and 2 colored plates. 
New York: B. Westermann Company, Inc., n.d. Price, S1.25. 

An Introduction to Comparative Biochemistry. By Ernest Baldwin, 
B.A., Ph.D., Fellow of St. John's College, Cambridge; University Demon- 
strator in Biochemistry, Cambridge. With a Foreword by Prof. Sir 
Frederick Gowland Hopkins, F.R.S. Pp. 112; 11 illu.strations and 
9 tables. New York: The Macmillan Company, 1937. Price, .S1.50. 

The Physiological Basis of Medical Practice. A University of Toronto Text 
in Applied Physiology. Bj'’ Charles Herbert Best, M.A., M.D., 
D.Sc. (Bond.), F.R.S. (Canada), F.R.C.P. (Canada), Professor and 
Head of the Department of Physiolo^^; Associate Director of the Con- 
naught Laboratories; Research Associate in the Banting-Best Depart- 
ment of Medical Research, University of Toronto, and Norman Burke 
Taylor, M.D., F.R.S. (Canada), F.R.C.S. (Edin.), F.R.C.P. (Canada), 
AI.R.C.S. (Eng.), L.R.C.P. (Lond.), Professor of Physiolog 3 '', University 
of Toronto. Pp. 1684; 398 illustrations and 1 colored plate. Baltimore: 
William Wood & Co., 1937. Price, .$10.00. 

NEW EDITIONS. 

Dietetics for the Clinician. By Milton Arlanden Bridges, B.S., M.D., 
F.A.C.P., Director of Medicine, Detention, Rikers Lsland and West 
Side Hospitals, New York: Consulting Ph 3 ’’sician, Seaview Hospital, 
Staten Island, New York, etc. Pp. 1055. Third Edition, thoroughly 
revised. Philadelphia: Lea & Febiger, 1937. Price, $10.00. 

A Hand-book of Ocular Therapeidics. By Sanford R. Gifford, AI.A., 
JM.D., F.A.C.S., Professor of Ophthalmology^ Northwestern University 
Medical School, Chicago; Attending Ophthalmologist, Passavant, 
Wesley iMemorial, EiTanston and Cook County Hospitals. Pp. 341 ; 60 
illustrations. Second Edition, thoroughly revised. Philadelphia: Lea 
& Febiger, 1937. Price, $3.75. 

Recent Advances in Allergy. (Asthma, HayMever, Eczema, Migraine, etc.). 
By George W. Bray, ALB., Ch.AI. (Sydney), AI.R.C.P. (London), 
Pliysician in charge of Cliildren’s Department, Prince of Wales Hospital; 
Assi.stant Phy^sician Princess Elizabeth of York Hospital for Children, 
etc. Witli Foreword iw Arthur F. Hur.st, jM.A., hl.D. (Oxon.), 
F.R.C.P., Senior Pliy^sician, Guy^’s Hospital, etc. Pp. 517; 107 illus- 
trations, including 4 colored plates. Third Edition. Philadelphia: 
P. Blakiston’s Son & Co., Inc., 1937. Price, .$5.00. 

.4 Text-book of Histology. Arranged upon an Embryological Basis. By' 
J. Lewis Bre-Uer, M.D., Horsey' Professor of Anatomy', Harvard Uni- 
versity. Pp, 580; 455 illustrations (36 in color). Fifth Edition of 
“Lewis and Stohr.” Philadel]>hia : P. Blakiston’s Son & Co.. Inc., 1930. 
Price, $6.50. 

Heart Disease. By Paul Dudley White, hl.D., Lecturer in Aledicine, 
IDrvard i\Icdical School; Phy'sician to the Massachusett.'; General Eos- 
pital, Boston. Pp. 744; 125 illustrafion.=. Second Edition, completelv 
rewritten and reset. New York; The :\lacraillan Companv, 193/. 
Price, $7.50. 
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THE RELATIONSHIP OP MENINGOCOCCUS CARRIERS TO THE 
INCIDENCE OF CEREBROSPINAL FEVER, 

The control of cerebrospinal fever is one of the unsolved problems 
of epidemiology. The disease continues to occur sporadically’’ through- 
out the United States witli cliaracteristic seasonal increase in the late 
winter and spring. Here, there and yonder it suddenly becomes 
virulent, attains epidemic spread, prevails for a time, and disappears. 
In limited geographic areas there are alternating periods of unusual 
prevalence and relative rarity. 

In spite of much work, little of fundamental value has been added 
to knowledge of the conditions which determine these distributions 
since tlie monograph of Netter and Dcbre,^ published in 1911, and the 
review by Frost/^ in 1913. Experiences during and since the World 
War have, liowever, led to a better understanding of tlie biology of the 
meningococcus group of organisms and of tiie relationship between the 
distribution of carriers of meningococci and of cases of cerebrospinal 
fever. 

Serological ''Typing*' of Meningococci, The accumulated experience 
of liactcriologisls brought uhout a general recognition of the fact that 
although meningococci fall into a reasonably homogeneous group 
inorphologically and culturally, tlicy exhibit wide variatiori in their 
antigenic structure and in* their pathogenic potentialities. Attein])ts 
to classify tlic multiplicity of strains by means of agglutination and 
agglutinin alisorption led to the adoption in England and America of 
of the Gordon-AIurray Types I, II, III and IV, and in France of the 
Nieollc, Dcliains and Jouan Types A, B, C and D. Ability to classify 
strains serologically has led to exploration of tlic poss'ihility that the 
untigeme composition thus identified might be correlated uith^ri/ose 
qualities wljicb arc grouped together under the t<*rtu vlriifonce, and 
that tltis might hold the key to a better umlerstanding of the irregular 
behavior of meningoc*occi in tlie causation of disease and in the ongm 
of epidemics. 
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In 1931, Branliam, Taft and Carlin^ completed an exhaustive study 
of the serologic classification into the 4 types of Gordon and Murray 
of 235 strains of meningococci isolated in various parts of the United 
States during the period 1928-1930; 215 were from spinal fluids, 5 from 
blood cultures and 15 from the rhinopharynx of carriers. This experi- 
ence afforded information of value both on the side of the technical 
problems involved and the distribution of “types” m this country. _ 

On the technical side, they^“ confirmed the experience of others with 
regard to the difficulties encountered in the serologic classification 
of this group of organisms. A minority of strains, about 20%, were 
agglutinated strongly by only a single type serum and could, therefore, 
be easily identified as to their Gordon grouping. This was particularly 
true of strains belonging to Type II or IV. Although there was some 
overlapping, they tended to be fairly distinct. On the other hand, 
with the remaining strains comprising about 80% of those studied, 
diversity of antigenic pattern was the rule rather than the exception. 
Nor was this pattern stable. Although a strain might be fairly “nar- 
row” or type-specific immediately after isolation, with transfer on 
artifieial media it tended to become antigenically “broader.” All of 
the remaining strains were finally placed in either Type I or III, but 
the classification was not sharp nor entirely satisfactory. One type 
merged into the other, and some seemed to have antigen in common 
with II or IV. Thus, a majority of the strains of meningpcocci encoun- 
tered could not be assigned to “narrow” types — as is possible for 
example with the pneumococci. They could be assigned only to the 
broad antigenic groupings. 

Admitting the limitations of this method of classification, Branham 
and her co-workers compared the grouping of the strains of meningo- 
cocci isolated between 1927-1930, with that obtained in a similar 
study by Butterfield and NeilB of 128 strains isolated during the World 
War period, 1918-1919. They found that there had been a shift 
toward a greater predominance of strains in the I and III groupings, 
with a corresponding decrease in the number of sti’ains assigned to 
Type II. N. flavescens n. Sp. (Branham, 1930) had been described in 
the meantime, and 5.9% of the strains recovered in the later period 
were identified as belonging to this species. 

The shift in antigenic pattern of the prevailing types of meningococci 
as indicated by comparison with the Gordon type strains and sera 
was confirmed by the experience of the New York State Board of 
Health (Kirkbride and Cohen^^). Between 1918 and 1930 a number 
of strains were typed each year, 431 in all. During the entire period 
not a single sti-ain was identified as belonging to Type IV. The num- 
ber of strains classified in Types I and III (or I to III) increased from 
about 35 % in the earlier identification to 70 % in the later, while those 
classified in Type II decreased from about 35% to less than 5%. 
Apparently, then, the prevailing antigenic types of meningococci tend to 
change with the passage of time. 

Distribution of “Types.” In studying the relationship of strain 
classifieation to geographic locality, admitting that the information is 
fragmentary, Branham ct al.‘ noted that all Type IV strains received 
were from Chicago, except one, and that one came from Kansas City. 
Their study further showed tliat in the sharply localized outbreaks 
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in Salt Lake City, Utah, and Twin Falls County, Idaho, in 192S-1929 
all of the strains examined, 10 in number, were practicallv ideuticjil 
(Type I). Two strains from a little outbreak in Rocky Mount, North 
Carolina, belonged to Type II, The first group of cultures from the 
Detroit epidemic of 192S-1929 behaved in identical manner, whereas 
those recei^’-ed later from the same epidemic ^'a^iec^ vddely \nthin the 
I' and III range. The San Francisco strains came from t^vo different 
outbreaks, separated by 1 year; the first group received consisted of 
practically identical I's, and the second of equally similar III^s. The 
strains received from Indiana were chiefly IIFs which might have 
been placed in several subgroups. Every possible intergradation 
between I and III occurred among a large number of strains from 
Tennessee. Those received from Cliicago were the most heterogeneous 
of all, falling into all 4 groups, and N. flavcscens as well. (See also 
Pope and White.^^ 

In their study of the outbreak at Chatham Naval Hospital in England, 
Dudley and Brennan® roughly classified 147 cultures isolated from cases 
and carriers between May and October, 1933, according to the Gordon 
types. Type II liad 121, 13 were Tj"pe III, 12 were indistinguishable 
or inagglutinable, a solitary culture agglutinated Avith Type I serum 
only. There was no doubt that Type II predominated up to October, 
1933, but in the folloA\dng month with about half the cultures it Avas 
impossible to distinguish AA^hether they belonged to Type II or III. 
In February and i\Iay of the foUoAAnng year, T;^’pe HI predominated 
OA’er Type II, 29 of the former to 11 of the latter, 4 II-III^s, 4 MI-IIFs 
and 2 lY^s. After completion of this serologic inA'cstigation, tlie 
Standard Laboratory at Oxford, who supplied the specific type sera, 
issued a circular in which it was stated that Types II and IV meningo- 
cocci belong to a ^Marge heterogeneous group’’ of organisms JiuA'ing 
little or none of the characteristics of the original Gordon Types II 
and IV. Therefore, they proposed in the future to issue only 2 diag- 
nostic sera, Group I, cqui\'alent to Gordon’s Types I and III, and 
Group II containing antibodies to several of the commoner antigens, 
not in Group I~III. In accordance AAnth this classification of X. men- 
ingitidis, Group II Av"as at first predominant at Chatham, but Avas later 
replaced largely by Group I — tl}e carrier rate remaining constant 
throughout the substitution at the phenomenal le\'cl of o0%. 

Without quoting further observations, it appears that small isnlafcd 
outhrvahs may he due io a single serologic fypr of ineningoroccw^, Ind (hat 
in more, cxiensive cjndemics all raricties may appear and that in the same 
epidemic the predominating antigenic type may change. 

Virulence of ^'Types/' Tlic opinion expressed i)y Kake,*'^ that 
Types I and III and related strains are rare in the general population 
during endemic times and are probably responsible for most cpideinies, 
Avhile Type II is more saprophytic in nature, occasionaiiy giving rise 
to endemic ca.ses, is open to question as a geneniUzation npplyini: over 
a long period of time and AA'ide geographic* area. The (‘vid^uKo at 
present available, on the contrary, indicates tliat strains in all *1 Gordon 
types may at times become highly pathogenic, anc] give H.-e to case's 

and outbreaks. . 

The term ‘Mrulence’' is a vague one, but for ptirfKHe (d 
sion, it may be said to involve two cpialities, that U, “toxreicy ant] 



HYGIENE AND PUBLIC HEALTH 


441 


“ invasiveness/’ The former attribute can be roughly measured by 
intrapleural, intravenous, intracisternal, subdural or intraperitoneal 
injections of heavy suspensions of meningococci, living or dead, into 
laboratory animals — mice, guinea pigs, rabbits. It has been found to 
be a labile character,' usually present in strains freshly isolated from 
spinal fluids, largely dependent upon conditions of growth for its 
maintenance (Murray and Ayrton^^), easily lost, and restored with 
difficulty, if at all, by animal passage. 

The relationship between toxin production and virulence is by no 
means a closed chapter. Ferry and his co-workers'^"^® claim -that 
bouillon filtrates of young freshly isolated cultures contain soluble or 
extracellular toxin, specific for each of the 4 Gordon types as well as 
a toxin common to all types. Malcolm and White,^® and Maegraith,^^ 
on the other hand, maintain the earlier conception that the meningo- 
coccus is a fragile cell, subject to rapid autolysis, and that the action 
of Ferry’s “exotoxin” is referable to an endotoxin or its cleavage 
products. 

Up to recently, it has not been possible to investigate “ invasiveness ” 
satisfactorily in animals. An infection somewhat similar to that in 
man can be produced in Rhesus monkeys, as originally shown by 
Flexner, by lumbar subdural injection of large quantities of meningo- 
coccus culture, but the species are relatively refractory, the results 
irregular, and the disease, when produced, a highly fatal acute toxemia 
like the fulminating human case.^ The method proposed by MilleF® 
appears to be an advance. By adding boiled mucin to suspensions of 
meningococci, injected intraperitoneally into mice, the ability of the 
organism to survive, multiply and bring about death of this animal 
can be measured more delicately than has previously been found 
possible. This technique has become known as the “mouse-mucin” 
test. Silverthorne and Fraser®®" have discovered that strains of meningo- 
cocci vary in their ability to thrive in a sample of human blood having 
no bactericidal power, and that this quality is, in general, parallel to 
the virulence of strains as judged by the mouse-mucin test. It seems 
probable, though it is by no means established, that such tests may 
be used as a rough measure of the “invasiveness” of strains for the 
human host. 

It suffices to summarize here that on the basis of present knowledge 
Ujix'. dors not per sc determine vmdence. The correlation of antigenic 
pattern with “ virulence” has not yet been established. Jnst as strai 7 is 
of any type (I, II, III or IV) may become rongh or smooth, they may 
become relatively Tmdc7it or avmdcnt withhi broad Ihnits, a7id probably 
do so 7i7ider natural conditio7is. 

Carriers During Non-epidemic Periods. On the basis of the observa- 
tions made during the World War, it is conservatively estimated that 
in non-epidemic times meningococci will be found to be present in the 
rhinopharynx of 2 to S% of health}' civilians; the actual proportion 
will de])cnd to a certain extent on the time of the year.®® Two recent 
studies are of interest in this connection. 

Rake®'“ made repeated examinations of individuals working on one 
floor of one of the building units of the Rockefeller Institute in New 
\ork City, 1 932-1 934. During 20 months, 24 persons were subjected 
to rhinopharyngcal swabbings which were carried out approximately 
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\veeklJ^ Ten individuals carried meningococci at some time or other 
during the period> 5 were constant or clmonic carriers, 2 intermittent, 
and 3 transient. Four of the 5 clironic carriers harbored the organism 
from 21 to 26 months and were still positive when last observed. 
Rake emphasizes that 3 negative swabs obtained at weekly intervals 
do not prove the absence of meningococci from the rhinopharynx. 
As with other carrier conditions a series of negative cultures may be 
followed by a positive. 

In another study Rake investigated 569 young men between IS and 
25 years of age, picked from all sections of the community for the 
CiviUati Conservation Corps while in concentration at Fort Slocum 
during the spring. Eighty-three were swabbed on 3 successive weeks, 
291 on 2 successive weeks and 195 only once. Twelve carriers were 
found (2.1 %). 

Silverthorne/^ working in Toronto, Canada, in a preliminary study 
isolated meningococci from 16 out of 125 medical students examined. 
Subsequently, during a 2-year period lie made observations on 63 
healthy adults, mainly physicians and technicians, at approximately 
montUy intervals. The monthly percentage of individuals positive 
for meningococci varied between 16 and 28 (average, 20). For the 
2-year period, of 63 adults tested, no less than 26 (41%) showed the 
presence of the meningococcus in the rhinopharynx at one time or 
another, 11 fairly persistently. There were no cases of cerebrospinal 
fever among this group. 

It appears from these studies that the proportion of healthy persons 
harboring meningococci during iion^cpideviic periods is quite mriable, 
and may at times reach a high figure without the occurrence of cases. 

Carriers During Epidemic Periods. The observations of Bruns and 
Hohn^ and of Gloveri^'-^ have been widely quoted as indicating that 
the proportion of carriers in a community is roughly proportional to 
the course of the epidemic. Glover has placed the danger line at 20%. 
Dudley and Brennan® question the accuracy of any such generalization. 
Chatham Naval Hospital, between Januar^^, 1932, and I^Iarch, 1933, 
liad 11 cases of cerebrospinal meningitis. Among 211 contacts of 
these cases, 27 carriers were found as a result of the examination of a 
single nasopharyngeal swab from each, a carrier rate of 13%. During 
a subsequent period, March, 1933, to IMay, 1934, irith the same tech- 
nique, 2G0 out of 481 of the persons in the same station were found to 
be positive (54%), yet during tliis period there was not a single case 
of meningitis among tlic 10,000 sailors, soldiers and airmen garrisoned 
in the Chatham area. By way of contrast, about the same time 
6 cases of meningitis were admitted to the Portsmouth Naval Hospital, 
but only 9 meningococcus carriers were found among 177 contacts of 
these cases (5.1 %). 

In the Detroit outbreak, 1928^1931, Norton and Bai.sley,^ between 
February and June, 1929, found 539 out of 2115 (25%) of the cY)ntacts 
to be positive. Thereafter, although cases contintied to occur in large 
numbers, the percentage of positive contacts dropped to about 3.4% 
and remained rather uniformly at that figure for I J years. During 
t!ie same period, repeated e.vaminations made on small groups of 
persons who were not in contact with casos, 1901 \\\ utf, about 

J % fo be positive. 
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Kuhns^'* observed art epidemic in Atchinson County, Missouri, in 
the spring of 1935. Of 17 cases in the area, 9 were among the personnel 
of a C.C.C. Camp. Cultures were made on all enrollees in the camp 
at weekly intervals for 4 successive weeks. Tlie population varied 
from 250 men to 213. The greatest number of enrollees to yield posi- 
tive cultures from the rhinopharynx at one time was 11 (4.4%). In 
another C.C.C. Camp 20 miles distant, where there were 196 men and 
no cases of meningitis, cultures similarly made showed 7 (3.5 %) to be 
positive. All of the “positive” cultures were confirmed by agglutina- 
tion, but no details are given regarding the serum or sera used for this 
identification. 

Laybourn,^® on the basis of his investigation of several small institu- 
tional outbreaks, noted the lack of correlation between carrier rate 
and case rate and believed it to be explained very largely by inclusion 
in the carrier rate of persons harboring “saprophytic” meningococci. 
He emphasized the importance of “effective” carriers who harbor 
what lie terms “epidemic strains” over a long period of time and 
intermittently distribute them. He identifies “epidemic strains” 
with the antigenic pattern designated as Gordon Type I-III on the 
basis of Rake’s^'^’ opinion, and insists on the importance of “typings” 
in all carrier surveys. 

It is evident from these studies that the relationship of the carrier 
rate to the case rate is not constant. There arc too mamj variables in each 
siinalion. 

Variable Factors in the Carrier-Case Ratio. These may be classified 
into technical and biologic. As regards the first it is perfectly ob^dous 
tlial the methods used will directly influence the numerical result 
obtained. This applies particularly to the bacteriologic technique 
employed,’*’-® and to the number of examinations made upon each 
individual.^’-*’’® A “rate” is ordinarily based upon a single examina- 
tion of each indiwdual; it is obviously an index, and by no means 
reveals all who are harboring meningococci. 

On the biologic side, it is equally obvious that the ratio will depend 
upon the “virulence” of the prevailing strains of meningococci with 
reference to the “resistance” of the population group exposed. 

It is well recognized that strains recovered from the nasopharynx 
of healthy individuals vary widely in tlieir pathogenic potentialities. 
It is conceivable that certain strains may become well adapted to 
growth on the respiratory mucous membrane, show an unusual ability 
to spread from individual to individual, i. c., be highly “infectious,” 
yet have relatively low powers of “in\'asion,” and vice versa. As has 
been pointed out, it has not been established by the evidence a\'ailable, 
that such qualities are directly correlated with Gordon type. The 
serologic “typing” of meningococci docs not serve to distinguish “virulent” 
or “epidemic” from “saprophytic” or “non-epidemic” strains. It 
gives information as to the .shnilarity or dmimilarity of antigenic com- 
jmition of strains recovered from carriers as compared with strains isolated 
from eases. If the “epidemic significance” of carrier strains is to be 
determined, a test for “virulence” would seem to he more appropriate 
on the basis of present knowledge than is “tyjte” classification. 

Mass Immunity and Individual Resistance. That there is a high 
degree of resistance to the meningococcus is evident from its selective 
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attack in an exposed community and the low secondary attack rate 
in family groups. . In the Detroit epidemic, Norton-^ found that only 
46 out of 6416 contacts exposed to a case in the same house came down 
with the disease, i, c., the secondary attack rate was 0.7 %. 

If a carrier rate of 20% prevailed and the average duration of the 
carrier state is 2 weeks, practically every person in a community would 
have harbored the organism in their rhinopharynx at least "once in 
3 months. When the meningococcus is prevalent/ it is apparent that 
a very high proportion of the persons in the community may be exposed 
sooner or later. This is particularlj^ true of military or naval units, 
institutions, etc., where a large number of persons are brought into 
close contact. Yet usually less than 1 in 100 come down with cerebro- 
spinal fever. 

That this resistance is to .some degree acquired is suggested («) by 
the decreasing attack rate witli advancing age (for example, see Norton 
and Gordon^), and {h) the greater susceptibility of recruits. In the 
latter connection, a recent study by Cook of the “Incidence of Cere- 
brospinal Fever in the United States Navy as Related to Length of 
Service and Season of Enlistment” is of particular interest. He found, 
in brief, that the attack rate in men with less than 3 montlis* service 
was 10 to 46 times as great as that of men with more than I year of 
service, that in 1926-1929 the attack rate per 100,000 in men of more 
than 2 months^ service was 21.4 at training stations, and 2.4 elsewhere, 
and that during the same period men who enlisted in the months of 
October to Pebruarj- experienced an attack rate during their first year 
of ser\ice of 35.5 per 100,000 as compared with a rate of 16.3 for those 
wiio enlisted from March to September. In other wwds, if a recruit 
W’cre “seasoned” in small commands during the period of the year 
wiicn the incidence of cerebrospinal fever is lowest, his chances of 
escaping an attack w'ere greatly increased over those of rccrtiits who 
entered the large training stations during the fall and winter. This 
observation together with other data on the selective distribution of 
cases of cerebrospinal fever and of the frequency of the meningococcus 
carrier state suggests that subclinical immunkation from postnasal 
infection may play an important role in the development of immunity. 

The mechanism of tins immunity is unknowm, hut the recent observa- 
tions of Silverthorne and Fra.ser^^'^ are of interest. In 1931, they 
demonstrated tl)nt .samples of blood from many adults w'erc bac- 
tericidal to a recently isolated strain of meningococcus. Other ar/ult.s 
and infants failed to manifest this property in their blood. Twf> 
infants with meningitis possessed little or no bactericidal potver at the 
/mset of tlieir disease but developed it after recovery. In 1935/'^ the 
same authors found that tiie bactericidal principle w^is present in 
serum or plasma, that it depended upon the presence of coinj>lerncnt 
for its action, and tliat it w'as highly sj>eeiric for tlie meningococcus. 

In ]930.*‘^ using as a control test a previously known non-hacterieid/il 
sample of blood, and u virulent recently isolated cerebrosjanai fluid 
strain of riieningr)(*occus, they demonstrate^] tliat samples of blo^Kl from 
5 carriers w'ere bact(»ririd;d ti> this virulciit strain and tf» c:K*h of the 
5 carrier strains, 

Ferrv and his co-workers'^^'' and Kuluts^* Jkivc shown that 
individuals .show a reaction to an intraderma! injection of ffihursi 



HYGIEKE AND PUBLIC HEAL-m' 


445 


meningococcus filtrates. They interpret such reactions as an indica- 
tion of “susceptibility” to meningococcus toxin similar to that indi- 
cated by a positive Dick or Schick test. They fail to establish what 
relation, if any, this slci^i “susceptibility'’ to meningococcus toxin has 
to the susceptibility of the individual to an attack of cerebrospinal 
fever. Until such a relationship is proved, the test cannot be accepted 
as indicating the presence or absence of immunity. 

Administrative Control. After reviewing the observations made in 
recent years, one is inclined to agree vnth McCoy^® and with Dudley 
and Brennan® that the attempt to control the occurrence of cerebro- 
spinal fever by detection, segregation and treatment of meningococcus 
carriers is, under the usual conditions of either military or civil life, 
an impractical, inefficient and relatively unproductive procedure. The 
meningococcus is simply one of the many potentially pathogenic micro- 
organisms that must eventually make their way from the nasopharynx 
of one human being to another. A vast majority of individuals either 
have, or develop, sufficient immunit}" to resist its invasion of the blood 
stream and meninges. As with other diseases in the respiratory group, 
it would seem that the effort must be directed, not to prevention of 
the spread of the organism, but to measures which will reduce the risk 
of clinical attack. In naval and military commands, on the basis of 
Cook’s studies, affording the recruit a maximum opportunity to develop 
natural immunity under favorable conditions of exposure, promises 
reduction in the incidence of the disease. In the final analysis, control 
must wait upon the development of a dependable test for immunity 
and a satisfactory immunizing agent. It is only the occasional indi- 
vidual who needs the artificial antigenic stimulus. 

Kenneth F. Maxcy, M.D. 
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THE PHYSIOLOGICAL SOCIETY OF PHILADELPHIA, 

SESSION OF JANUARY IS, 1937. 


The Use of Rats in the Study of Anticonvulsant Drug’s, William 
L. Sampson and L. Fernandez (Merck Institute of Therapeutic Re- 
search), Rahway, N. J. Intraperitoneal injections of a 2% emulsion 
of oil of thu jone ivdil produce epileptiform con\’iilsions in the rat identical 
in character with those produced in the rabbit. The quantity of oil of 
thujone necessary to elicit a distinct convulsive response is well below 
the L,D.O. of the drug. Repeated administration of the drug in no 
way influences the growth rate of the animal. The sensitivity of differ- 
ent rats and the day to day response of any individual animal is subject 
to marked variation. However, if sufficiently large groups of rats (20 or 
more) are used the results are remarkably consistent. Strychnine 
increases and luminal decreases the sensitivdt}" of rats to thujone con- 
vulsions. The responses of groups of rats to camphor or picrotoxin 
convulsions, while somewhat different in character, are equally con- 
sistent as the response to oil of thujone. Since experimental convulsions 
can be satisfactorily produced in rats, this animal well be the animal 
of .choice in the study of anticon\aiIsant drugs because large groups of a 
uniform strain can be handled with a maximum of economy in time, 
space, and cost of maintenance. 

Spectrophotometric Studies of the Color Development in the Analysis 
of Sugar by the Benedict Method and of Cholesterol by the Liebermann- 
Burchard Reaction. F. William Sunderman and J. Razek (Labora- 
tory of Research Medicine, University of Pennsylvania). The develop- 
ment of color in sugar solutions by the Benedict method and in choles- 
terol solutions utilizing the Lieberrnann-Burchard reaction was studied 
by means of a photo-electric spectrophotometer which recorded within 
10 seconds tlie transmission at eacli wave length throughout the visible 
range. The first curve was obtained 2 minutes after preparation of a 
given solution and subsequent curves at intervals up to 1 liour. These 
studies afford a basis for selecting the optimal spectral zone for colorime- 
try in these two methods. 

Cholesterol in Human Liver Bile. Cecilia Rtegel, L S. RaVdin' 
and H. J. Rose (Harrison Department of Surgical Researcli, University 
of Pennsylvania). Daily specimens of hepatic bile collected by externa! 
drainage" from a large nuinlier of patients were analyzed for cholesterol 

concentration. It was found that: . » i i 

L There was no correlation between fluid intake and choIeHternl 

concentration. • i ^ n 

2. There was no correlation between amount of bile drained externaip 
and cliolp.storoI concentration. In 2 patients no rclation-ship was ol‘' 
served between total 2-I-hour voltime of bile and cliolcsftrol coneentra- 

3, Wlicn cholesterol concentration was low, bile salt eonceritration 
was also low, and r/ce rersn. 
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4. Patients having badly damaged livers had low cholesterol con- 
centrations in the hepatic bile. Those with only slightly dimaged livers 
had high eholesterol concentration in hepatic bile. 


The Physical Properties of the Mammalian (Rabbit) Oocyte and its 
Protecting Membranes. G. S. de Renyi and D. P. Murphy (Depart- 
ment of Anatomy, University of Pennsylvania, and Gynecean Hospital 
Institute). Rabbits were made to owlate by intravenous injection of 
pregnancy urine (Friedman’s method). They were killed about 12 
hours after the injection and the oocytes, which are at that time in the 
upper part of the oviduct, were washed out with warm saline. Fertiliza- 
tion in the rabbit occurs in the upper part of the o^dduct shortly after 
ovulation. Therefore, our material was suitable for ascertaining the 
physical properties of the oocyte and of its protecting membranes at a 
stage when it is prepared to receive the spermium. 

As is generally known, oocytes in this stage are in possession of two 
protecting membranes. However, the physical properties of these 
sheaths have not yet been systematically studied. 

The microdissecting method reveals a cement substance between the 
cells of the outer, cellular membrane, i. e., the cumulus oophorus. 
This intercellular substance has a higher refracting index than the sub- 
stance of the cells. It can be pulled out into long threads which finally 
break under extreme tension. The ends then retract. There is no doubt 
that the intercellular substance of the cumulus is extremely viscid and 
elastic. 

The zona pellucida when torn with needles breaks, leaving a sharp 
serrated edge. It expands to a certain extent when the cavity of the 
zona pellucida is injected with saline under high pressure. Released 
from pressure, the zona fails to regain its original form and size. It is 
an inelastic, rigid membrane. Microinjecting experiments seem to 
prove that both membranes are continuous. There is no evidence of a 
preformed channel through which the injected fluid might escape. 

The primary oocyte is covered with a highly refractile membrane, 
i. c., the oolemma. When injured, it does not disintegrate like the sur- 
face membrane of many invertebrate ova. 

The substance of the oocyte is viscous and plastic. Its granules do 
not perform Brownian motion. It disintegrates slowl 5 " when exposed to 
isotonic saline. 

Observations on Thyroid Tissue Implanted in a Transparent Chamber 
Installed in the Rabbit’s Ear. Roy G. Wilel\ms (Laboratory of 
Anatomy, University of Pennsylvania). Autogenous grafts of thjToid 
gland were implanted in a transparent chamber installed in a rabbit’s 
ear. Four grafts were used which varied in diameter from 0.1 to 0.3 mm. 
and were about 0.1 mm. thick. One graft survived but did not grow. 
Vascularization Ijegan witliin 24 hours and was complete Ijy 4?, days. 
With the compound microscope the follicles could be seen di.s'tinclly 
in ojjticjd section and changes recorded by camera lucida tracings. 
The nuclei of the thyroid cells were only occasionally \dsible in some 
follicles. The colloid appeared structureless except^for a few small 
indistinct gramilar masses and one or more large vacuoles. Two tvpes 
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of follicles were observed: one which was small with a relatively thick 
wall and containing one or two vacuoles, another which was "larger, 
with thinner walls and a larger number of vacuoles. These vacuoles 
were not arranged next the cells and were, apparently, not the same 
structures as the vacuoles seen in fixed sections. 

The implant was observed daily for 30 da^^s. Three injections of a 
stock preparation of ani^iitrin” were then given subcutaneously on 
successive days — 1 cc. the first day, 2 cc, the second, 5.5 cc. on the third. 
These produced a swelling of the entire follicle, walls and colloid, fol- 
lowed by a sudden but small drop with the last dose. Three days after 
the last dose there was some increase in thickness of the follicular wall 
and decrease in colloid. This was followed by a shrinkage of wall area 
and an increase in area of colloid. Six days after the last of the 
previous injections, 3 doses of ihi/roprofcm,” 2 cc. each, were given 
subcutaneously on successive days. These injections produced a 
further diminution in follicular wall area and an increase in colloid. 
These experiments were solely for the purpose of determining whether 
or not the graft follicles were capable of responding. Six days after the 
last injection the graft was fixed together with a sample of thyroid 
tissue from the neck of the same animal. The sections of the graft were 
similar to those from tlie control and were regarded as being normal and 
healthy in appearance. 
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In earlier papers,-®"’^ in ivliicli the number, size and other 
morphologic characteristics of the red corpuscles of the fetus were 
described, it was pointed out that the changes which occur in the 
blood of the fetus as it develops, are very similar to those which are 
found in cases of pernicious anemia during the period of response 
to an effective, continuous and extremely potent stimulus to blood 
formation. Because of this similarity, it was suggested that the 
anti-ancinic principle of Castle, which causes the increase in number 
and the decrease in the size of the red corpuscles in pernicious 
anemia, may he the same or very similar to the substance which 
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causes the blood of the fetus to develop in the manner described. 
Since this principle is thought to be formed by the interaction 
of a factor in the diet and a secretion from the stomach,^ it 
seemed plausible that it should be lacking in the fetus except 
insofar as it might be supplied by the mother. The utilization 
by the fetus of anti-anemic principle derived from the mother 
would explain the development of pernicious anemia of pregnancy, 
and deficiency of this substance in the fetus might explain some of 
tlie anemias of newborn and premature infants. 

The purpose of this communication is to report the results of 
investigations seeking to determine the relationship between fetal 
hematopoiesis and that observed in cases of pernicious anemia 
treated with liver. 

Gastric Function in the Fetus and Newborn. Wdiile the functional 
state of the stomach in the fetus and newborn, in ^uew of Castle’s 
hypothesis, ■* is a matter of considerable interest, it is a subject 
which has not been completely explored. Nor is it one which lends 
itself readily to investigation. 

Kirk*® studying in Bensley’s laboratory the histogenesis of the 
gastric glands of the pig, found that the gastric epithelium, derived 
from the endoderm, remains as a single layer of cells. The embry- 
onic gland cells which can be seen at the 2 cm. stage (10 days) con- 
stantly differentiate. Some of these become parietal cells. By the 
6 cm. stage (44 days) mucus cells are found. At the 19 to 20 cm. 
stage (84 to 88 days) zymogenic and serous chief cells appear. In 
the pig at 7 cm. (about 49 days) certain definite gastric regions be- 
come differentiated. Cytodifferentiation is practically complete 
in the pylorus at 9 cm. (54 days) although the size of the cells, the 
depth of the goblets and other details alter somewhat after this. 
According to Kirk, the fundus is moderately well differentiated by 
the 19 cm. stage (85 days), but in the cardia cytodifferentiation is 
not complete even at birth (114 days). 

The development of the gastric mucosa in other mammals and in 
the Imman embryo is apparently similar to tliat in the pig, although, 
it seems, the details have not been as thorouglily studied as in tins 
animal. In the human embryo-® at 42 mm. (about 71 diiys), elabora- 
tion of mucus may be observed. In the 120 mm. embryo (1 1 4 day.s), 
parietal cells and zymogenic cells can be distinguished. 1 he 
pyloric and cardiac portions of the stomach become differentiated 
between the fifth and sixth months’® but even at ))irth the fun 
number of glands is not present. 

Tlic gastric ferments in the embryo and newborn received early 
attention. In 1874, ZweifeP’ reported that pepsin is present in the 
gastric mucosti of tlie newborn, and al.'JO found this fcrnicnt in t u. 
stomach of a premature infant, Griitzner’s preliminary in\e^tig<i- 
tious'® indicated that tlie stomach of embryos of the sheq), cow- 
pig and.dog contains small traces of jiepsin but no acid. He fouu' 
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that the pepsin content increases as tlie fetus develops.^ Moriggia^^ 
found an acid reaction and evidence of digestive activity in the 
“labmagen” of the cow embryo as early as the third month. 
Hammarsten*^ could demonstrate no peptically active substances 
in the stomach of dogs during the first 2 weeks of life but the gastric 
secretion at birth contained sufficient acid to coagulate milk. His 
findings in newborn kittens and rabbits were similar to those in 
dogs. WolffhiigeF® who confirmed these results, was uncertain 
whether the acid present was lactic acid or free hydrochloric acid. 
Gmelin'^ claimed that there is only lactic acid in the stomach of pups 
at birth, but Cohnheim and Soetbeer® in sham feeding experiments 
found free hydrochloric acid as early as the first day. Langendorff^® 
found trypsin even though pepsin was absent in newborn dogs and 
cats. In the rabbit, however, even in young embryos, Langendorff 
demonstrated both of these enzymes and van Puteren^* found that 
acid appears in the stomach of rabbit embrjms in' the last third of 
the developmental period. 

Langendorff^® studied several hundred embryos of the pig and 
found traces of pepsin in the gastric mucosa as earlj'' as the 120 to 
135 mm. stage (63 to 67 days), as well as larger amounts in later 
stages (170 to 190 mm., 77 to 85 days). The amount during intra- 
uterine life was never great, however, and showed individual varia- 
tions. He described the contents of the stomach as tenacious mucoid 
material, devoid of acid and lacking pepsin even when the enzyme 
could be demonstrated in the mucosa. Langendorff found pepsin 
also in the gastric mucosa of fetuses of the cow and the rat. 

In tlie human fetus, according to Langendorff^® pepsin appears 
at the end of the third or the beginning of the fourth month and 
after this it is quite plentiful. In two fetuses of 150 and 170 days, 
respectively, the writer found 1.5 cc. of wateiy fluid in the stomach 
which gave a yellow reaction with di-methyl-amino-azobenzol. In 
the stomach of the older fetus, there were 12.5 units of combined 
acid. From the stomachs of several other fetuses no fluid was ob- 
tained. Extensive studies'® of the gastric secretion of newborn 
infants before they were given food were reported by Hess, who 
found considerable amounts of hydrocliloric acid. Rennin, pepsin, 
and lipase were also obtained. 

In pups and kittens Sutherland®® found no spontaneous secretion 
of gastric juice in xitero, but did find some secretory response to 
gastrin when the fetuses were within a few days of term. The 
secretory response to gastrin increased with age, at least for the first 
few days. In guinea pigs, Sutherland discovered that there may be 
a spontaneous secretion of acid gastric juice during late intrauterine 
life. In newborn rabbits the gastric juice contained hydrochloric 
acid on the second day after birth. 

Gastric motility appears early in fetal development. Tani®® 
found that spontaneous movements occur in the stomach of the ral)- 
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bit fetus when the body weight has reached 7.5 gm. and Kosh- 
toyantz and hlitropolitanskaya'" claimed that automaticity in the 
fetal human gastro-intestinal tract develops after the seventh week. 
Recently Friedman® reported that spontaneous contractions of the 
stomach of the cat fetus are already present in fetuses of 58 mm. 
bodj’’ length (about 36 days). In older fetuses tlie customary reac- 
tions to drugs such as pilocarpine and atropine occurred. 

Heuser’s*® observations in the opossum indicate that the fetal 
stomach in this species is capable of physiologic activity before 
its cytologic development is complete. The fetuses appear in tlio 
pouch as early as 10 days after the beginning of segmentation. Five 
days before birth the digestive tract of the opossum is no further 
advanced than it is in the 3-day chick embryo. At birth, the gastric 
glands are not developed and the epithelial cells are yet of a simple 
type. Nevertheless milk is digested. 

It is thus evident that physiological activity may be possible in 
the stomach before birth. Whether this actually occurs is unknown 
and what bearing this would have on hematopoiesis in the fetus is 
likewise unanswerable. There is no information concerning the 
elaboration of “ intrinsic factor ” in the fetus nor do we know whether 
there is a source of “extrinsic factor.” The content of aniniotic 
fluid in this respect is unknown. It must be admitted that the forma- 
tion of anti-anemic principle by the fetus itself is a possibility which 
cannot at the present time be dismissed. In the light of our prc.sent 
knowledge, it would seem more probable, however, that if the fetus 
requires anti-anemic principle, it derives this substance from tlie 
mother. In any event, precursor substances would ultimately be 
drawn from her. 

Direct evidence bearing on these questions is difficult to obtain, 
but indirectly tlie following experiments may be of some sig- 
nificance. 


The Effect on the Blood of the Fetus of the Administration of laver 
Extract to the Mother and to the Fetus. Rabbits were mated in the 
laboratory .and liver e-vtract (Lilly 343, N.N.R.) was given intramuscularij’, 
o cc. twice weekly. All of the animals appeared to be in good lic.alth and were 
^ven the same food. Three rabbits received liver extract, yliere.as 4 were 
used ns controls. No ap])rcciable change was observed in tlie red cell 
count, hemoglobin, mean corpuscular volume or reticulocytes of nuy of the 
pregnant animals. , , 

' Fetuses of criual age were removed from rabbits given hver extract nnci 

^ ^ ■» A i r » I » .1 /ifl| ^f)(» 



liver extract, were 2,770,000 and 2,800,000 respect ivel}', witli incan 
scalar volumes of lOS and 109 cubic microns. The red f i 
two fetuses of this age taken from a control rabbit 
3,240,000 rcspectivclvwitli mean corpuscular volumes of 11- 
microns. These difTcrcnces are no greater than those wc have 
fetuses from different motliers/^'^‘^ 
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An attempt was also made to inject liver extract directly into the placenta. 
This was done by laparotomy, liver extract being injected into each placenta 
in one horn of the rabbit uterus, while no injections were made in the other 
horn. As might be expected, usually the fetuses died or were aborted. In 
one instance, however, 0.15 cc. liver extract (Lilty 343, N.N.R.) was in- 
jected on the tenth day of pregnancy into each placento in the left horn 
of the uterus and the fetuses remained -vdable. Thirteen days later, 
hysterectomy was performed. The average red cell count of the fetuses in 
the right horn was 2,140,000 and the mean corpuscular volume ivas 150 
cubic microns, whereas in the fetuses from the left horn an average er^hro- 
cyte count of 2,320,000 and mean corpuscular volume of 154 cubic microns 
were found. These differences were regarded as too small to be significant. 

These experiments were not continued, not only because of their 
difficulty, but also because it was felt that a failure to influence the 
blood of the fetus by the administration of liver extract could not 
be interpreted as contradicting the hypothesis proposed. If it is 
assumed that the fetus already receives a maximal quantity of anti- 
anemic principle, then any additional amount cannot be expected 
to produce a demonstrable effect. 

Anti-anemic Potency of Fetal Liver. In the adult mammal, par- 
ticularly in swine, cattle and man, anti-anemic principle is found in 
the liver, where it is probably stored. This substance is not found 
in the liver of cases of pernicious anemia in relapse^'* and following 
total gastrectomy in the pig the anti-anemic potency of the liver 
becomes progressively depleted.^ ® In a consideration of the role 
of Castle’s principle in fetal hematopoiesis, information concerning 
the anti-anemic potency of fetal liver is thus of fundamental im- 
portance. 

Berglund and his associates- fed powdered fetal calf liver, 300 gm. 
daily, to one patient with pernicious anemia. Xo reticuIoc 3 d:e 
response followed but the erj'throcyte count rose. The latter change, 
however, might possibly have been the effect of an extract of adult 
liver given during the preceding 9 days which had been associated 
with a very slight reticuloc.\i;e response. Bence^ stated that an 
extract made of the fetal liver of beef was as potent as extract made 
from adult liver and used this as evidence favoring his opinion that 
an interaction between two factors is unnecessary for the formation 
of anti-anemic principle. He seems, however, to have tested the 
fetal extract in one case only. Following injection of this extract, 
the reticulocytes rose irregularly to a maximum of 19% and the 
erythrocyte count, which was as low as 1 million, did not change. 
This cannot be considered to be incontrovertible evidence of the 
presence of anti-anemic principle in fetal liver and at best indicates 
that the quantity pre.sent is less in fetal than in adult liver. He also 
reported that an e.\'tract made from the liver of a suckling calf, 
given to a patient with less than 1 million erythrocytes, was associ- 
ated with an increase in reticulocytes to 40% and a distinct rise in 
red cells and hemoglobin. 
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More convincing as regards tlie presence of anti-anemic principle 
in fetal liver is the report of Goldhamer et al^ who made an extract 
of the liver of a 7-inonth human fetus. Twenty' cc. of this exi:met, 
representing 65 gm. of fresh liver, produced an increase in reticulo- 
cytes to 17.6% in a patient whose erythrocyte count was 950,000 
per c.mm. This was, however, quite clearly a submaximal response. 

Method. For our own observations, the pig was chosen as the source of 
fetal liver. This was done not only because pig fetal liver was obtainable in 
adequate amounts but also because it has been demonstrated tliat, as regards 
the formation of anti-anemic principle, this animal ma 3 ’’ be compared ^nth 
man. ^ Desiccated hog's stomach is potent in the treatment of pernicious 
anemia-* and commercial liver extract (Lilly, 343 N.N.R.) is made from 
pork livers. Furthermore, as already pointed out, it has been sliown that 
the auti-anemic potency of adult pig liver becomes greatty reduced following 
total gastrectom}".^'^ 

The fetal liver was prepared as an extract for parenteral injection because, 
even though this entails a loss of 20 or 25% of the original potency of whole 
liver, the effectiveness of active material given by injection is very mucli 
greater than that ^ven by mouth. The extracts were made in the Research 
Laboratories of Eli Lilly and Company by a modification of the method 
wliicli commercial extract derived from adult liver is prepared. The livers 
of fetuses of the second third of the gestation period (45 to 165 mm.) wore 
used in the preparation of extract T 670; those of the third third (166 to 
250 mm.) formed extract T 671; those of the fifth sixth are represented by 
extract T 702; and tliose of the sixth sixth, by T 703. Like the commercial 
product (Lillj^ N.N.R.), these extracts were prepared in concentration such 
that 1 cc. represented 5 gm. of original fresh liver tissue. 

Bence^ pointed out that extract made from the livers of gastrectomized 
hogs is light opalescent in color rather than brown as is tliat made from 
normal liver. It is interesting to note that all of the fetal liver extracts 
were lighter in color and lower in the content of solids than extract made 
from adult liver. T\Tiereas the latter is verj" dark and not transparent, \Yilh 
a content of 19 to 21 gin.% solids, extract T 670 was wate^' in appearance 
e.\'ccpt for a dull jTllowisli color (solids 4.63 %) ; T 702 was similar in ajipear- 
ance but slight! v darker (solids 5.05%); T 671 was still darker (solids 
7.63%) ; ivhde T 703 was moderately dark and more nearly resembled 343 
altlmugli it was quite transparent (solids 8.10%). 

The extracts were assayed by giving uniform doses daily for ^reriods of 
0 to 15 days to cases of pernicious anemia during the stage of relapse. 
The}' were usually administered intramuscularly Init in one instance extmet 
was injected intravcnousl}'. Following the trial periods with fetal liver 
extracts, uniform dail}' doses of commercial »Sohition laver Extract, 
Lilly N.N.R. were given. No of iier anli-aneinic tlicrapy was used. Hetiou- 
locytc counts were made daily and erjdhrocyte counts, lieinoglobin and 
volume of j)acked red cells were detemiiucd at ;MJay intervals. 

Results. The results of this assay arc summarized in Table 1. m 
Patient E. ]NL, extracts T 670 and T 671 were inefiective in do<es off cc. 
for 10 days each, whereas extract made from adult liver caused a cMituie, 
though submnximaP response. In Patient 0. studies were les- sati?- 
factor}- because assay of fetal liver extracts could only be cornmenmi 
after a response had already been obtained to adult liver ^*^1/***"^^ 
patient s condition on admission was so .‘^orious that 20 cc. of Solution 
(Lillv N.N.R.) was given. Administration of feta! liver extracts was com- 
menced 21 dav.< afterwards, at a time wlwu the reticulocytes had arun 
reached u low level and tlie ervthrocyte counts had cc.*iH‘d to in 
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patient, as iu E. M., doses of 1 cc. foi' 10 days of extracts T 6^0 and P O/'l 
proved ineffective and the patient's condition became less satisfactory. 
It must be observed, however, that a clear cut response to Extract 343 in 
these doses did not immediately follow and an increase in the erjdhrocyte 
count occurred only after continued treatruent wth extract of adult liver. _ 
In Patient T. E., T 670 again proved ineffective in these doses, as did 
T 702 and T 703. Adult liver extract was followed by a satisfactory re- 
sponse. Exact comparison of the potency of adult and fetal extracts 
cannot be made in this case, however, because the patient’s condition by 
this time necessitated the administration of doses of adult liver extract 
which were considerably larger than those of the fetal extracts. 

In G. A. 0., T 670 in doses of 3 cc. bad no effect whereas 343 m this 
dosage was followed by a maximal response. Extract T 702 was given to 
Patient B. D. in 10 doses of 3 cc. each. There was no reticulocyte response, 
nor did the hemoglobin or volume of packed red cells change although the 
erythrocyte count rose. Administration of extract 343 w^as followed by a 
maximal reticulocyte response. 

Patient L. E., received extraet T 703 in 6 doses of 10 cc. each. During 
this period the successive daily reticulocyte counts were 0.5, 0.9, 1 .2, 0.7, — , 
and 0.7 %. On the sixth day after administration of this extract had been 
commenced, the reticulocytes were 1.5%. Further observation wdthout 
other treatment vmuld have been desirable but this was not possible and 
administration of an extract (J. H. H.) prepared at this hospital from adult 
liver was commenced on this day. The reticulocjde counts on the succeed- 
ing days were 1.2, 1.3, 1.8, 5.4, 7.2, 7.2, 8.9, 8.9 2.1, 0.7, and 1.3 %. llTiether 
there may have been a very slight, delayed response to T 703 cannot be 
decided, but at least it was insignificant when compared with the effect of 
the extract made from adult liver. 

TJie ineffectiveness of extract T 703 was further demonstrated in Patient 
I, G., who received 9 doses of 3 cc. each and 3 doses of 10 cc. each. Ad- 
ministration of this extract was commenced 5 da 3 ’’s following a single dose 
of 3 cc. adult liver extract which had no apparent effect and could not be 
considered to have prevented the appearance of a response to T 703. Fol- 
lowing the administration to the patient of another extract of unknown 
potencj'-, the injection of adult liver e-xtract in doses of 1 cc. daily was fol- 
lowed by a well marked reticulocyte response. 

As a final test of extract T 703, it was administered inlravenonshj to 
Patient E. N., in 10 doses of 10 cc. each. This was entirelj’' without effect 
(Table 1 and Figure 1). 

Assay of these fetal liver extracts indicated quite clearly, then, 
that they were of no value in the treatment of pernicious anemia. 
The extract derir'ed from the livers of pigs in the second third of the 
gestation period (T 670) was ineffective when given intramuscularly 
in 10 doses of 3 cc. (Patient G. A. C.), as well as in smaller doses 
(Patients E. M., 0. j\I., T. E.), although extract made from adult 
liver caused a maximal response when given in 3 cc. doses (Patient 
G. A. C.). Administration of extract made from the livers of pig 
fetuses in the last third of the gestation period (T 671) which was 
administered ojily in 1 cc. doses (Patients E. i\L and 0. M.) was 
associated with a very irregular, probably non-specific, reticuloc\-te 
variation in 1 patient and with no change in reticulocytes in another. 

The anti-ancmic potency of the livers of fetuses of the last third 
of the gestation period was tested further by using e.vtracts made 
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from the livers of the fifth sixth (T 702) and the sixth sixth (T 703) 
of the gestation period. The former was ineffective in 3 cc. (Patient 
B. D.) as w'ell as in 1 cc. doses (Patient T. E.) w'hereas the latter, 
tested in 4 patients, was not only ineffective in doses as high as 
10 cc. intramuscularly (Patient L. E.) but even when administered 
intravenously in ten 10-cc. doses, was associated wdth no changes in 
the blood (Patient E. N.). 

Assay of Placental Extracts. The content of anti-anemic principle 
in the placenta is a matter of obvious significance in regard to the 
suggestion^®® that anti-anemic principle may pass from the mother 
to the fetus and thus influence fetal blood formation. It has been 
stated that the placenta, like the brain and kidney possesses some 
anti-anemic potency^® but the recorded evidence is by no means 
conclusive. Consequently, extracts were made, in the laboratories 
of Eli Lilly and Company, of the placenta of pigs during the second 
third, the fifth sixth, and the sixth sixth of the gestation period. 
No precautions were taken to free the placenta of blood since the 
anti-anemic principle not improbablj'^ is carried in this medium. 

The extracts were made by a modification of the method by which 
Solution Liver Extract (Lilly, 343 N.N.R.) is prepared. One cc. of solution 
corresponded to 5 gm. of original tissue. The following extracts were used: 

T 7 46, A pale yellow solution made from placentae of the second third of 
the gestation period. Total solids 3.88 gm. per 100 cc. 

T 747 . Watery in appearance, with faint tinge of yeUow. Total solids 
1.95 gm. per 100 cc. Made from placentse of the fifth sixth of the gestation 
period. 

T 748 . Greenish solution made from placental of the sixth sixth of the 
gestation period. Total solids 6.55 gm. per 100 cc. 

All of these solutions were paler in color than the fetal liver extracts 
already described. 

_ Results of the assay of these extracts are recorded in Table 1. T 746 was 
given intramuscular^ to Patient I. G. in 3 doses of 5 cc. and 5 doses of 7 cc. 
Reticulocytes and blood counts remained unchanged. Adult liver extract, 
on the other hand, caused a w^eU marked reticulocyte response in 1 cc. 
doses and a maximal effect was produced by 3 cc. doses. 

T 747 was given to Patient J. F. in 7 doses of 5 cc. each and 6 doses 
of 10 cc. each. On admission this patient’s condition was so grave that 1 
dose of 10 cc. of adult liver extract was first given intravenously. This was 
followed by an increase of reticulocjdes to 28% and a rise in the erythrocyte 
count to 2,500,000 cells. This was a submaximal response. Administra- 
tion of placental extract was not commenced until 14 daj's following this 
single intravenous injection. At this time the red cell count, hemoglobin 
and volume of packed red cells bad ceased to rise and reticulocjdes had 
been below 2% for 4 days. During the 13 days during which placental 
extract was administered the erjdhrocjde count decreased wdiile the reticu- 
locytes remained tmehanged. Subsequent administration of adult liver 
extract in 10 cc. doses was followed by a submaximal response. 

Patient E. N. (Fig. 1) received extract T 7481 n five 5-cc. doses and 
ten 10-cc. doses. As in J. F., it was necessarj’- to treat this patient with adult 
liver extract before the placental extract could be used. He received a 
total of 30 cc. of Solution Liver Extract 343 (Lilly N.N.R.) intramuscularly, 
which was followed by a reticulocj'te increase to 24% and a rise of the 
eiythroryte count to a level of 2,510,000 cells. This effect was not a maximal 
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Fig. 1. — Changes in the blood of Patient E. N. as influenced by various extracts. 

(See also Table 1.) 

response. Administration of placental extract tvas not comnienced until 
24 days following treatment with adult liver extract, b}" which time the 
reticuloc 3 '-tcs had remained below 2% for 9 da^'s. During the 15 days in 
wliich T 748 was administered, the reticuloc 3 ies remained at a level of 
0.6 to 0.2% while the er 3 'throc 3 dc counts remained essentially uncimngod. 
Following a period of 10"da3'S during which T 703 was given intravenous!}' 
without effect, T 747 was given intravenousl}' in 3 doses of 10 cc. each and 
T 748 in one such dose. These injections had to be discontinued because 
of the patient^s discomfort. IlGticuloc3'te3 remained at a ver}' low level 
(0.2 to 0.3%) and the cr 3 'throcyte count remained constant.^ Four days 
following the last intravenous injection, adult liver extract (Lillv*, N.N.K*) 
was given intramuscularh'. Reticuloc 3 'tcs promptl}’' began to increase and 
tiic blood counts rose. The response to large doses of extract, however, v/a< 
not maximal. 

Like the fetal liver e.xtracts, extracts of placenta were thus of jh) 
value whatever in the treatment of pernicious anemia. I'he extract 
of placentm of the second third of tlic gestation pcrio^l ivas m- 
effective when 50 ce, w’crc given intramuscularly in the course o{ h 
davs; that made from i)lacentm of the fifth .sixtli of the ^i^UiUon 
peno<l prfKiuaMJ no effect on tlic blocxl when 05 oc. were given mtra- 
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muscularly in the course of 13 days, or when 30 cc. were given intra- 
venously in 3 days; the extract made from the placentas of the last 
sixth of the gestation period, though not administered under ideal 
circumstances, should have produced some change in the blood 
were any potent material present, for 125 cc. were given in the com’se 
of 15 days. 

Content of Growth Factor Required by Mosquito Larvae in Fetal and 
Adult Liver -Extracts and in Placental Extracts. Trager^'^ has demon- 
strated that the larvae of the yellow fever mosquito {Mdes cegypti) 
require for growth an accessory food substance contained in partly 
purified liver extracts rich in anti-pernicious anemia principle. He 
has found (unpublished work) that adult pig kidney contains as 
much of the growth factor as pig liver, pig heart about half as much, 
and pig leg muscle very little. Although the substance required 
by the mosquito larvae and the anti-anemic substance are not con- 
sidered to be identical, they are thought to be related. Dr. Trager 
kindly consented to assay the fetal liver and placental extracts for 
this growth factor. 

Because the presence of phenol which is used as a preservative 
in liver preparation for parenteral use interferes with the growth of 
mosquito larvae, extracts corresponding in e^^ery other way to those 
used in patients were prepared in powdered form without preserva- 
tive (Table 2). The growth data have been expressed as the 
product N X in which N equals percentage of larvie reaching the 
fourth instar within 9 days, and T equals the a^^erage time required 

Tabl33 2. — Assay of Liver and Placental Extracts for Anti-anemic Substance. 




Concentration 




(fresh tissue per 100 cc. 




of solution) 


Extract No. 

Gestation period. 

gm. 

N X 

Liver 




T 731 

Second Third 

100 

25.0 



50 

18.4 



25 

9.4 

T 732 

Fifth Sixth 

100 

23.2 


• 

50 

21.1 



25 

6.7 

T 733 

Sixth Sixth 

50 

23.8 



25 

22,1 



12.5 

5.6 

313 

Adult 

50 

21.3 



25 

21,7 



12.5 

19.7 

Placcntn 


G.2 

5.3 

T 74 a- A 

Second Third 

625 

5.0 

* 


375 

7.8 



250 

4.4 



125 

0 

T 717-A 

Fifth Sixth 

700 

2.2 



420 

0 

T 74S-~A 

Sixth Sixth 

330 

3.3 



lOS 

0 
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bj- these hrvee to reach the fourth instar. The maximum value for 
this product is 25. 

The assay indicated that the placenta] e.xtract had very little 
mosquito grou^th factor, even less than had pig muscle extract. 
Adult pig liver contained about 20 times as much growth factor as 
leg muscle, and about 50 to 100 times as much as placenta. In the 
fetal liver extracts, less growth factor was found than in adult liver 
extracts, there being approximately one-fourth the quantity in the 
extracts of livers of the second third and the fifth sixth of the gesta- 
tion periods, and approximately one-half the amount in the livers 
of the last sixth of the gestation period as compared with adult liver 
extracts. 

Comment. The failure to demonstrate anti-anemic principle in 
fetal liver may be interpreted as further evidence fa-\’oring the com- 
parison of the fetus with the patient suffering from pernicious 
anemia. The hj’pothesis that anti-anemic principle passes from the 
mother to the fetus finds no support in the failure to demonstrate 
anti-anemic potency in placental extracts; but on the other hand, 
this is not necessarily to be considered as contradictory endence; 
for, unless anti-anemic principle is stored in placenta, it may not be 
present in quantities sufficiently large to be demonstrable by our 
present crude methods of assay. 

The significance of the presence of growth factor for mosquito 
larvaj in placenta and in increasing amounts in fetal livers of the 
successive periods of gestation, cannot be discussed at present be- 
cause the relationship of this growth factor to the anti-anemie princi- 
ple is not understood. 

The observations recorded, do not afford direct proof of a rela- 
tionship between fetal hematopoiesis and the anti-anemic principle 
of Castle. Numerous questions must be answered. It may be 
asked whether the anti-anemic principle inaj' not be pre.sent in 
fetal liver in a form wliich is not successfully concentrated by the 
method employed for the preparation of extracts of adult liver. 

It would be of intere.st to know whether any of the substance is 
I)rcsent in fetal liver which Keimann-^ and Walden and Clowe.s-'' 
found to he present in adult liver in a form which can be made active 
by incubation with gastric juice. Docs the desiccated stomacb of the 
fetus possess anti-anemic potency? Can aiiti-ancrnic principle 
be found in other organs of the fetus? Again, if there is a deficiency 
of anti-anemic principle in the fetus, will macrocytic anemia of the 
type .seen in pernicious anemia appear in newborn anmials deprived 
of cxtrin.'^ic factor? And at what age will anti-anemic principle jn 
demonstrable amounts be found in tlie livers of young animal.-.'' 
Thc.«e and related quc.stions are the subject of study at the i)r(rsenf 
time. Until they are answered no final conciusum can be rcachc'i 
eoucrrning the signifiwnicc of anti-imemic principle in fetal itma 
topok’sis. 
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Summary. 1. Gastric function in the fetus and newborn is dis- 
cussed. Although aiiatomic development is incomplete at birth, 
it is possible that physiologic activity may commence before this 
time. 

2. The administration of liver extract to pregnant animals and 

its injection into the placenta appeared to have no effect on the 
blood of rabbit fetuses. _ _ , ^ 

3. No anti-anemic potency was found in fetal liver extracts or in 
placental extracts. 

4. The growth factor needed by mosquito larvee, which is found in 
high concentration in extract of adult liver, was present in very 
small quantities in extracts of placenta and in somewhat greater 
amounts in fetal liver extracts. 

5. The observations recorded are consistent with the hypothesis 
that the anti-anemic principle of Castle may play a role in fetal 
hematopoiesis, but afford no direct proof of such a relationship. 

The writer wishes to express his gratitude to Eli Lilly and Company, of Indiana- 
polis, Ind., who generously prepared, the fetal liver and placental extracts, and to Mr. 

J. P. Scott who supervised this work. The cooperation of many physicians made the 
assay of extracts in patients possible. Dr. H. B. Shumacker. Jr. gave surgical aid 
and Mr. William Schmidt and Miss Mary Paterson rendered valuable technical ^ 
assistance. 
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A QUANTITATIVE CYTOLOGIC STUDY OF THE BONE MARROW 
OP THE ADULT DOG. 

By Joseph Sxasney, M.D., 

FEIilrOAV IN PATHOLOGY, THE MAYO FOUNDATION, 

AND 

George M. Higgins, Ph.D., 

DIVISION OF EXPERIMENTAL MEDICINE, THE MAYO FOUNDATION, 
ROCHESTER, MINN, 

The clinical examination of sternal bone marrow is rapidly be- 
coming an important diagnostic procedure in diseases of the blood 
and hematopoietic system. The history and technique of making 
sternal punctures and their application to clinical medicine have 
been reviewed recently by Nordenson^® and Segerdahl.^^ It is 
assumed^ of course, that the widely distributed portions of the bone 
tnarrow respond alike to any stimulus and that cytologic conditions 
revealed by sternal biopsy correspond essentially with tliose found 
in the marrow of other flat bones and of long bones. Alexandrov^ 
(1930) studied sternal biopsies of 12 dogs, and computed the per- 
centage distribution of the marrow cells. It is, of course, well known 
that changes do occur in the cellularit}’^ of the bone marrow. Mar- 
row is spoken of as red, or cellular, and yellow, or fatty and gelatinous. 
Piney^^ and Custer^ have shown that early in life the marrow of the 
long bones is transformed into a yellow fatty marrow, wliile that 
of the flat bones remains red; also that difi'erent bones regularly 
respond to increased demand at different rates. Cellularity of 
marrow is said to decrease with advancing years. 

Although changes occur in the marrow of the shaft of long bones, 
wherein the active red marrow becomes yellow, there are centers or 
islands of active hematopoietic foci distributed throughout the 
fatty portions. Custer^ has shown that the cellular density in tlie 
marrow of tlie long bones varies enormously in even closely adjacent 
regions. Bone marrow is obviously a most important organ but 
because of its inaccessibility very little experimental work lias been 
done on it. The bone marrow of man constitutes about 4.0% 
the body weight (Mechanik^); of dogs about 1.9 to 2.4% (hainnan 
and W]iip})leO; of rabbits from 2 to 2.59% (Xye^^). 

We undertook this comparative study of the bone marrow of the 
dog in order to determine whether there was any correlation in the 
celiular distril)ution in different regions of tlie marrow. In our study 
of the marrow of the rib and femur of rats, we learned that both 
sites are active hematopoietic centers, and that the rib excels in 
erytbroid production but that the femur excels in myeloid actnitj* 
When unusual stress is brought to bear on the bone marrow* as 
in the marked stimulation which ensues on the neiite hemobtic 
Bartonella anemia which follows splenectomy in rats, wt- foiUHi 
that in spite of marked erythroid stimulation in the rnarron o » a 
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femur and rib the percentage of normoblasts was always higher in 
the rib. 

In this study we selected, in addition to the rib and the proximal 
portion of the femur, which are known as active centers for pro- 
duction of erythrocytes, the middle portion of the femur which is 
usually fatty. In this way the discrete cellular foci scattered 
throughout the yellow marrow could be compared with the dis- 
tribution found in the more active red centers. 

Methods. Observations on bone marrow taken from the seventh right 
rib, the proximal portion of the right femur (Femur I) and of the middle of 
the right femur (Femur II) of 35 normal adult dogs, used for other purposes 
in the physiologic laboratory, form the basis of this report. All animals 
were normal and apparent^'’ in good physical condition. They had but 
recently arrived at the laboratory and had not j’^et been fed our adequate 
kennel ration. Imprint preparations of bone marrow were made immedi- 
ately after death, in the manner hitherto described, and were stained by 
Pappenheim’s modification of the Maj’^-Griinwald-Giemsa technique. _ In 
addition, small pieces of bone marrow were fixed in Helly’s fluid and stained 
according to the method of Dominici. The abundance of fat in the marrow 
of the middle of the femur seemed to interfere vdth proper staining so that 
manj’' specimens were not adequately stained and the cells could not be 
counted satisfactorily. In each of 35 preparations of the marrow of the rib, 
33 from the proximal end of the femur, and 20 from the middle of the shaft 
of the femur, 500 cells were counted. All data have been handled statis- 
tically. The means of the percentage distribution of all the cells in the bone 
marrow, together ■with their probable errors, sigmas, and coefficients of 
variation have been determined. 

Krumbliaar and Custer'^' (1935) expressed the opinion that the 
imprint preparations of bone marrow are not suitable for determin- 
ing the relative distribution of eells, although they felt that indi- 
vidual cellular morphology may be best brought out by this method. 
They were of the opinion that cells ma.y clump or tend to adliere 
to interstices of the marrow and not evenly diffuse "ndren imprint 
preparations are made. We feel that this objection is probably 
valid when applied to the fixed cells of the marrow, such as reticulo- 
endothelial cells, but our experience with the imprint method has 
led us to conclude that it is not so clearly sustained with reference 
to the free cells of the marrow. ^Yhen we examined the marrow of 
the femur and rib of splenectomized rats at intervals after splenec- 
tomy for 3 months, we found a striking similarity in the percentage 
distribution of free cells in the marrow of the rib and femur. Like- 
wise, when we examined the marrow of the sternum, vertebra, rib, 
feinur . and tibia of monkeys* we found percentage distributions 
wliich^ were essentially alike in all five regions. If errors due to 
tcclinique were common, it would seem that the percentage of free 
cells in these regions of marrow would be less likely to be as comstant 
as it was. If a large mnnber of animals is used and if the number of 
cells counted is sufficiently large, .such errors as may he due to this 
method will probably be eliminated. 

* Unpublished data. 
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Fig. 1.— Myeloblast vnth basophilic cytoplasm, showing a fine nuclear pattern 
and three small visible nucleoli; stained 'vnth May-Grunwald-Gierasa stain, 
(X 13G0) 



Fig, 2. — Group of m 3 ^eloc 5 dcs and inetam 5 ''eIoc 3 ''tos with acidophilic c^-’toplasm; 
nuclear pattern shows condensation of chromatin particles, var 5 dng stages of devel- 
opment arc slion n. (X 13G0.) 



Fig. o. — G roup of cr^'throid cells (included in our group of normoblasts) ; cr^'thro- 
bla«ts, nonnobl'istv and normoblasts vith pyknotic nuclei arc ^hown, (X 1040.) 
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has a very fine evenly distributed amount of chromatin, and nucleoli 
were often present. The megakaryocytes were very large cells. 
Their c\i:op]asm was blue and contained azure granules and the 
nuclei were large and greatly convoluted. 

The data derived from our count of the cells of the bone marrow 
obtained from the three regions e.vamined have been condensed into 
the accompanying table (Table 1) and are graphically shown in 



1 a 5 4 5-6 7 a 9 10 ■ 11 la 15 M 

Fig. 4. — Percentage distribution of the cells encountered in the marronr obtained 

from three regions. 


Figure 4. A survey of the table shows that there is a remarkable 
similarity in the percentage distribution of the different tJTies of 
cells in the three regions e.xamined, and indicates that all portions 
of the marrow are in general alike in their cytologic distribution. 
Even in preparations made from the marrow of the middle of the 
femur (Femur II) which is often yellow, we found e.ssentially the same 
percentage distribution of the cells as we found in the marrow 
obtained from other regions. This indicates that the small foci 
seen in areas of fatty marrow are really centers of active hemato- 
poietic proliferation. In order to appraise statistically the per- 
centage distribution of the different cells in the marrow obtained 
from the three regions, we have computed the dificrences between 
the percentages found in the marrow of the rib and those found in 
the marrow of the pro.vimal portion of the femur, the differeneca 
lietwi'cn the percentages found in the marrow of the rib and 
found in the marrow of the middle portion of the femur, and tlie 
fliiierenee between the percentages friiind in the marrow in t w/> regions 
of the femur ('I’able 2). In general we found a significant deereme 
in the percentages of tiie early myeloid forms in the marrow of the 
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middle portion of femur from those found in the marrow of the ril). 
There were no significant changes, however, in tlie percentage of 
mature granulocjdes, in all 3 regions examined. There were sig- 
nificant increases in the percentage of normoblasts in the marrow 
obtained from the 2 sections of the femur over that found in the rib, 
but there was no significant difference between the percentages of 
normoblasts in the marrow obtained from the 2 portions of the 
femur. 


Tabj^e 2. — Significant Differences in Percentage Distribution of Cells in 
THE Bone Marrow or the Dog. 



Between marrow 

BeUscen marrow 

Between marrow 


of rib 

of rib 

of Femur I 


and marrow 

and marrow 

and marro\s 

Cells. 

of Femur I ** 

of Femur II t 

of Femur 11. f 

Myeloblast 

0 

■f 

0 

Leukoblast 

0 

4” 

4- 

Promyelocyte 

+ 

+ 

0 

Myelocyte 

+ 

4- 

0 

Eosinophilic myelocyte 

0 

0 

0 

Metamyelocyte 

0 

4“ 

4" 

Granulocyte 

0 

0 

0 

Eosinophil 

0 

+ 

4- 

Heterophil 

0 

0 

/ 0 

Basophil 

0 

0 

0 

Normoblast 

4- 

4- 

0 

Lymphocyte 

0 

0 

0 

Rcticulo-endothelial cell 

-f 

0 

0 

Megakaryocyte 

0 

0 

0 

Obtained from proximal portion of right femur. 




i Obtained from middle of right femur. / 

There are some shifts in the relative distribution of total myeloid 
cells and erythroid cells that are of interest. In the marrow of the 
rib the percentage of myeloid cells (38.80%) was higher than it 
was in the marrow of the proximal end of the femur (Femur I, 
32.56%) or in the marrow of the middle portion of the femur 
(Femur II, 29.28%). Conversely the total percentage of erythroid 
cells in the marrow of the rib (58.98%) was lower than it was in the 
marrow of the proximal end of the femur (Femur I. 64.95%) or in 
the marrow of the middle portion of the femur (Femur II, 08.02%). 

The literature contains no statement of the myeloid-erythroid 
ratio in the bone marrow of the dog. Thi.s ratio has been described 
for the rabbit” and for man,*"*-'’ and we have described it for the 
white rat.*"® When one contrasts the myeloid-erythroid ratio in the 
bone marrow of these dogs with that of man, rabbit, or rat, one may 
note that there is a decided shift toward the erythroid side, making 
the ratio less than one in all the marrow of the three regions ex- 
amined. 

Commeni. This qualitative and quantitative consideration of the 
cytologic constituents of bone marrow taken from three widely 
separated portions of the dog lead us to conclude that there is a 
relative identity in the cellular organization throughout. In other 
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words, tlie appraisfll of rtho marrow of any one reg'ion wiJl reveal 
within the limits of error, what the trend of the. changes are in the 
marrow elsewhere in the body. Sabin and Doan,“ and Yamamoto,'® 
examined the marrow of rabbits and concluded that there were no 
constant differences as to the extent of er}i;hropoiesis or granulo- 
cj’topoiesis in the marrow obtained from Afferent portions of the 
body. Lessen,® Yamamoto,'® Williams,’^ and I'fordenson,'® studying 
the bone marrow from different regions of individuals of different 
age and condition, also observed a marked similarity in the cellular 
distribution of the marrow. Bock has recentlj’’ studied the 
function of the bone marrow in the isolated rib and thoracic verte- 
bra, using the heart-lung preparation. He studied the cellular 
output in the different regions and concluded that while changes 
were somewhat parallel, yet granulocytopoiesis exceeded erythro- 
poiesis in the flat bones, while the reverse was true in the long bones. 
Our study sustains Bock in the deduction that erythropoiesis is 
more marked in the long bones than it is in flat bones; in our com- 
putations the erythroid percentages were always higher than were 
the myeloid percentages. 

■ The myeloid-erjdhroid ratio in the bone marrow of the dogs was 
less than one in all regions examined (Table 3). This is, of course, 
attributable to an increase in erythroid percentages over and above 

Table 3. — Mteloid-Erythroio IIatio ix the Bone Mabhow or the Dog. 

Source of Myeloid, cells, Erj’throid cells, ^lyeloid-crylliroid 

marroTt'. ratio. 

Rib 3S.S0 58. OS 0-05:1.00 

Femur !♦ 32.50 04.95 0.50:1.00 

Femur lit 29. 2S GS.02 0.43:1.00 

* Pro-ximal portion of femur. t MiddJo portion of femur, 

the relative iny-eloid percentages. In rats, rabbits and man the 
myeloid percentages whene\’er computed, were higher than the 
erj'throid, and the ratio always was greater than'onc. Alexandrov* 
computed the percentage distribution of tlie cells in the sternal 
marrow of clogs. He did not determine the mycloid-crythroid 
ratio. However, from his table we Iiavc computed the total myeloid 
and erythroid percentages and have found that the ratio was 2.0S 
to 1. Sabin and Doan" found a ratio of 2.0 to 1 in the rabbit and 
Young and Osgood found a ratio of 3.01 to 1 in the marrow of man. 
We found a ratio of l.To'to 1 in the femur marrow of white rats. 
In rats in which we had induced a marked macrocytic anemia as.soci- 
ated with a marked hepatic cirrhosis, wc found niyeloid-crythroid 
ratios less than I.''"'® Likewise when wc studied the bone marrow 
changc.s which occurred in rats after removal of the s])ieen, ' 
resulted in a .severe acute anemia, wc also found that the myefoHi- 
crythroid ratios were les.s than 1. In both of the.se experiincnOa 
procedures we^ had induced severe anemia, o etitnjR'ii.satc or 
this I 0 .S.S of erythrocyte-s, an erythroid sfimnlatioii was apparently 
induced in the hone marrow with a re.snitant iricrca.s<! m norino- 
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blasts, thus inverting the myeloid-erythroid ratio normally en- 
countered. Young and Osgood^® also observed significant changes 
in the myeloid-erythroid ratios in the marrow of patients with 
various pathologic conditions. 

In the dogs there seemed to be an abnormal erythroid stimula- 
tion, for in all portions of marrow examined, the total number of 
normoblasts always exceeded the total number of myeloid cells. 
The dogs comprised an unselected group taken at random as they 
came to the laboratory. The mean erythrocyte count taken prior 
to their use was slightly in excess of 5,000,000, per c.mm. 
Kohanawa® (1928) and Alexandrov^ (1930) reported more than 
6,000,000 erythrocytes per c.mm., and Wintrobe and others'® have 
reported that the normal erythrocyte count of dogs is 7,000,000 per 
c.mm. It thus is possible that our animals had fewer erythrocytes 
than might be expected in well nourished dogs maintained on ade- 
quate kennel rations. Such a slight anemia may well explain the 
stimulation normoblasts and may account for the exceedingly low 
myeloid-erythroid ratios. Oehlbeck, Robscheit-Robbins, and 
Whipple'® produced an experimental anemia in dogs and found red 
cellular marrow throughout the entire long bones. In our animals 
the red marrow was restricted to the proximal portion of the femur; 
the middle portion was distinctly fatty, but contained small hemato- 
poietic foci. ' It seems clear that the anemia induced by Oehlbeck 
and others'® caused an excessive stimulation of the small foci in fatty 
marrow, resulting in a complete transformation into red marrow 
throughout. ■ 

Summary and Conclusions. This report covers a comparative 
study of the bone marrow of the ribs, the proximal portion of the 
femurs, and the middle of the femurs of 35 apparently healthy dogs. 
From imprint preparations of the marrow, 500 cells Avere counted 
in the marroAV obtained at each site. The results are as follows: 

1. Marrow obtained from all three regions showed essentially 
the same trend in the relative percentage distribution of the cells, 
indicating that a uniform mechanism regulates hematopoiesis in 
different portions of the widely distributed bone marrow. Conse- 
quently, the appraisal of the marrow of any one region will reveal 
what the trend of its cellular changes is elsewhere in the body. 

2. All three regions of the bone marrow haA’e been studied and 
the cellular data have been contrasted statistically. 

3. Erythroid percentages exceeded myeloid percentages in all 
portions of marrow e.xamined. The highest er\-throid percentages 
were found in the isolated foci in the fatty marrow of the femur, 
and the lowest erythroid percentage was found in the marrow of 
the rib. 
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THE BLOOD PICTURE BEFORE AND AFTER FEVER THERAPY 
BY PHYSICAL MEANS.* 


By Frank H. Krusen, jM.D., 

SECTtOX OX PHYSICAI, TltERAPY, THE M.AYO CLINIC, HOCIIESTEn, MINN. 


Our problem was to determine tlie effects of fet'er, artificially 
produced, on the blood picture. The device used for production 
of artificial fever was an air-conditioned cabinet (Kettering Jiypcr- 
therm). It was felt that this device offered a nearly ideal method 
of studying the effects of fever per sc on various human pliysiologic 
processes. 

The patient lies on an air mattress in a cabinet from which the 
head alone protrudes. The rest of the body is enclosed in the cabi- 
net, which is ecjuipped with means for the very accurate control of 
air terajrcrature, relative humidity and air velocity. During thi.s 
particular series of studies the patient’s body was c.xposed for 
periods of from 3 to 7 hours in hot, circulating humid air. The 
rate of circulation of tlie air was approximately 450 cubic feet a 
niimitc, Tlie temperature of the air i-aried between and 
130° F.. and the relative humidity was maintained constant hy 
mean.s of a hnmidistat at 40 to 45%. Samples of blood were 
taken from each patient immediately before and immediately after 


each fever treatment. 

The patients under treatment during the time these studies were 
being eondueted suffered from the following diseases; (1) Dementia 
pr:eeox, (2) gonorrheal arthritis, (3) pelvic inflammatory di.-ease 
(gonorrheal), (4) chronic iufectiou.s (atrophic) arthritis, (.i) c!iore:i, 
(0) multiple selero.sis, (7) I’arkinson's syndrome fposteneejihalitic), 

Utp Tf>rrin!o lIo«pitn!, RijilsJ^iabiA, 1^' 
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(8) bronchial asthma and (9) trichiniasis. No attempt Aviil be 
made in this paper to evaluate tlie effects of fever therapy on these 
various diseases; all that is attempted is to present a sufficiently 
large number of studies to give some indication of the effect of 
fever per se on the blood picture. 

Table 1 shows the results obtained when capillary and venous 
blood counts were made on the same individual just before and just 
after the production of 5 hours of systemic fever at a temperature 
between 105° and 106° F. This study was made to determine 
whether or Dot the high capillary comits following fever were 
attributable to surface hyperemia, but as there was little difference" 
between the capillary and venous counts it was concluded that the 
change in the capillary count was not due to surface hyperemia. 


Table 1. — Blood Counts Before and After 5 Hours of Sustained Fever at 
105° AND 106° F. (General Average of 24 Treatments.) 




Capillary count. 

Venous count. 



Before. 

After. 

Before. 

After. 

Leukocytes* 


. . 6,818 

13,225 

6,425 

13,025 

Erythrocytes* 


. . 3,860,000 

3,780,000 

3,750,000 3,710,000 

Hemoglobint . 


. . 12.0 

11.8 

12.5 

11.9 

Neutrophils, % 


. . 04 

SO 

63 

82 

Lymphocytes, % . 


. . 24 

11 

24 

10 

Monocytes, % 


. . 4 

3 

3 

2 

Eosinophils, % 


. , 5 

2 

6 

2 

Basophils, % . 


. . 1 

0 

1 

0 

* Per cubic millimeter 

of blood. 




t Grams per 100 

cc. 





Since it was 

felt that venous 

counts might be slightly 

more 


accurate than capillary counts, subsequent studies were made with 
venous counts alone. Table 2 gives the average venous counts for 
100 patients immediately before and immediately after they received 
sustained artificial fevers of from 3 to 7 hours’ duration at tempera- 
tures ranging from 104° to 106.8° F. It will be noted that there is 
a marked increase in the number of leukocytes which cannot be 
attributed to the concentration of blood since there is no relatively 
large Increase in the number of erythrocytes. The slight increase 
in the number of erythrocytes is probably due to the concentration 

Table 2. — Average Venous Blood Counts of 100 Patients After Sustained 
Artificial Fever. (Duration of Fever, 3 to 7 Hour.s; 


Temperature, 

104° TO 100.8° F.) 



Before fever. 

After fever. 

Leukocytes, per c.mm. 

. . . . 7,125 

11,269 

Erythrocj^tes, per c.mm. . 

- 4,460,000 

4,4S0,000 

Hemoglobin, gm. per 100 cc. . 

. . . 13.3 

13.3 

Color index 

. . . . 0,89 

o.ss 

Differential count, %: 

Neutrophils 

. . . . 56.0 

Sl.O 

LjTnphocytes 

.... 3S.0 

15.0 

Eosinophils 

. . . 2.0 

1.0 

Monocytes . .... 

. . . . *3.0 

3.0 

Basophils 

.... 1.0 

0.0 
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of bIood._ There is a relative increase in the neutrophils and a 
decrease in the lymphocytes, which also indicates that the leuko- 
cytosis is not a concentration phenomena. 


Table 3.— Average Venous Blood Counts of 52 Patients After 5 to 7 Hours’ 
busTAiKEt) Artificial Fever. (Temperature 105® to 10G,S®F.) 


Leukocytes, per c.mm. 
Erythrocytes, per c.mm. . 
Hemoglobin, gm. per 100 cc. 

Color index 

Differential count, %: 
Neutrophils .... 
Lymphocytes 
Eosinophils .... 
Monocytes .... 
Basophils 


Before fever. 

7,094 

4,340,000 

13.1 

0.9 

59.0 

35.0 
2.0 

3.0 

1.0 


After fever, 
12,470 
4,430,000 
13.1 
0.9 

83.0 

13.0 
1.0 
3.0 
0.0 


Table 3 shows the results of similar studies of 52 patients who 
^ve^e given artificial fever at the higher level of temperature and 
time (.5 to 7 hours at 105° to 106.8° F.). It will be noted that when 
the 48 patients whose temperatures were lower than 105° P. for 
periods shorter than 5 hours are excluded, the increase in leukocytes 
is greater and the percentage of neutrophils become higher, whereas 
the percentage of lymphocytes drops. 

Table 4 shows the average results of studies of samples of blood 
from 100 patients taken before and after sustained artificial fever. 


Table 4. — Chemical Constituents of Blood of 100 Patients After Sustained 
Artificial Fever for 3 to 7 Hours, (TE.MP£RATunE, 104® to 100.8® F.) 



MilligraniB per 100 cc. of wliolc blood. 

C.nrbon dioxide 
coiabining 
power of bloo<l, 
vol. Vf- 

Cliloridcs (oral 
ndministration 
of 2 to 3 litcra 
of 0.G% Rolu- ; 
tion of Rocliiirn i 
cJiloride). j 
' i 

1 1 

Sugar. j 1 

^ 1 nitroKcn. j 

1 j 

1 * i 

Before. 

After. 

Before j After, j Beforo.'f After, j Before. After. 

. i. ' ...J 

Average in 52 cases (fever 
greater than 105° K) > 

403 

i i ' i i 

400 j 101.2 1110. .8 ; 10.1 j 1-1.1 j 53 -I'-’ 

t t 

Average in 4S cases (fever ! j 

greater than Iffl® F.) . i 402 j 

‘1G5 ' 95. -4; 99.3 12.3 l M.C ; 57 ' -19 

Avorase in 100 cjkccs (fever 1 j i ; > ! ' 

from lO-U* to lOO.S'’ r.) 1 ‘102 | -100 ' 07.8 10-1 . 1 ; 1 1 .2 ; M .5 ; .'.fi : •lO 



1 Scfliiaeiitation 

1 time, min. 

S«'dimentation 1 
; rate, mm. t 


1 Before,’ After. 

Before.' After. 

Aver.ngcin 100cn.<eH (fever ; 
from 101® to ICHi.S® F.) j 

1 50.9 ' 53.5 : 

12.3 , 13.0 ' 


I 
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Temperatures were raised to 104° to 100.8° F. by means of tlie 
air-conditioned cabinet and were sustained at tlie.se levels from 3 
to 7 hours. Determinations were made of the blood chlorides, 
blood sugar, urea nitrogen, carbon dioxide combining power and the 
sedimentation time. Because of the previously reported marked 
drop in blood chlorides due' to loss of chlorides in perspiration, all 
of these patients were given 2 to 3 liters of a 0.6% solution of ice- 
cold sodium chloride during treatment. It will be seen that this 
amount of saline solution was sufficient to prevent any drop in the 
blood chlorides; in fact, under these circumstances, there was a 
slight increase. The increase in blood sugar and urea nitrogen are 
probably due to concentration of the blood. The changes in the 
carbon dioxide combining power of the blood and sedimentation 
time are of little significance but are included for the sake of com- 
pleteness. 


Tabi^e Tendency Toward an Increase in the Number of Neutrophils, a 
Decrease in Mononuclear Cells and the Negligible Shift Toward the 
Left Following Sustained Artificial Fever at 104® to 107® F. for from 
3 to 7 Hours in an Air-conditioned Cabinet. 

Percentage of neutrophila. 

Before fever. After fever. 


No of 
Case. tests. 

Im- 

mature. 

Mature. 

Total. 

Im- 

mature, 

Mature. 

Total. 

Shift 
tou ard 

1 

8 

28 8 

24 5 

53 3 

44 8 

38.1 

82 9 

Right 

2 

3 

40.0 

18 0 

58 0 

57 7 

9 4 

67.1 

Left 

3 

5 

22 2 

25 8 

48 0 

42 25 

43 0 

85 25 

Left 

4 

8 

32.5 

31 1 

G3.G 

40 4 

42 S 

83.2 

Right 

5 

4 

G 2 

55.8 

02. 0 

0 5 

77.7 

84 2 

Right 

G 

1 

2 0 

40 0 

42 0 

17 0 

07 0 

84 0 

Left 

7 

9 

IG 0 

30 1 

4G 1 

28.9 

46.2 

75 1 

Left 

8 

8 

15 5 

24 5 

40 1 

33 0 

40 2 

73 2 

Left 

0 

1 

5 5 

48 5 

54 0 

G 0 

82 0 

88 0 

Right 

10 

1 

25 0 

21 0 

4G 0 

41 0 

40 0 

81 0 

Right 

11 

1 

11 0 

62 0 

73 0 

22 0 

G3 0 

85 0 

Left 

12 

1 

1 0 

51 0 

52 0 

5 0 

SI 0 

SG 0 

Left 

13 

S 

24 0 

29 2 

53 2 

40 <S 

42 14 

82 9 

Left 

14 

10 

23 8 

30 2 

54 0 

32 0 

47 1 

79 75 

Right 

15 

4 

33 8 

24 2 

58.0 

53 05 

33 8 

80.85 

Left 

Av 

. of 72 tests 

19 IG 

34 39 

53.55 

31 40 

50 23 

81. G3 

Loft 


Per cent 

Filament. 

35 70 

Xon-filamcnt 

04 23 

Filament. 
38 40 

Non-filament. 

G1 53 



Table 5 gives the blood counts of 72 patients who were treated 
under the conditions just mentioned. This table, while showing a 
slight shift toward the left for the average of tiie 72 studies, never- 
theless does not show the marked shift to the left which is pre.sent 
when fever is ])roduced artificially by means of malarial inoculations. 
The difierence of 2.7 % shown in this table between the filamented 
and non-filamented forms before and after treatment is so slight 
that it may be attributed simply to statistical error. The verv 
slight shift toward the left may therefore be considered as negligible. 

YOU IBS. NO. 4.— ArntL, 1937 17 
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Owing to the fact that the particular method which I have used 
for studying the blood picture iias not taken into consideration the 
possibility of changes at other times during tlm period of fever 
and after the period of fever, and owing to the fact that Dr. hlalcolm 
Hargraves’ has made a special study of this particular phase of the 
blood picture in artificial fever therapy, 1 have asked Dr. HargraA'es 
to add to this presentation a note which points out the discrepancies 
in my studies as compared with his own studies and makes the 
entire subject a little more clear. 

Comment by Hargraves. In this, as in all problems, there are 
several lines of approach w^hich may be used in attempting the 
solution. Since w'e have made the relationship of fever to the hemo- 
poietic equilibrium one of our chief interests during the last few 
years, and since our line of approach has been somewhat difl'erent 
from the one employed by Dr. ICi’usen, he has very kindly- asked us 
to' append to his paper tlie following comment: 

Dr. Krusen’s figures on total leukocyte and dificrential count 
changes, as well as filament-non-filament ratios, are quite in accord 
wdth our work when interpreted in the light of that work. That is, 
Dr. Krusen’s figures do not take into account the succession of 
changes which occur for the ne.vt 20 hours following the onset of 
fever and consequently, in themselves, might be misleading and 
mask the true postfebrile blood picture. If this period is studied 
with multiple, serial counts, say at intervals of a half hour, a rather 
constant response will be found. This response is so constant that 
we feel that the term “febrile hemogram” is justified. It is char- 
acterized by a postfebrile leukocytosis, the duration and e.vtent of 
which is an individual affair and bears a relationship to the duration 
and height of fever. The peak of leukocytosis is dependent on a 
polymorplionuclear increase and often goes as high as, or higher 
than, 4(1,000 leukocytes per c.mm. total white blood cell count. It 
is here that the younger cells, as shown by a changing filninent- 
non-lilament ratio, are increased; this is evidence of bone-marrow 
delivery and not of a redistribution phenomenon. As the 
morphonuclear jieak declines, the total count is irsualiv sustaineii, 
or partially sustained, by an influ.K of monocytes. The last cell to 
rcaj)pcar in numbers is the lymphocyte, which usually assuinr-, 
lymphopcnic proportions during the ejnsode of fever. 

With this picture in mind it can be .seen that Dr. l\rusen s he:in‘< '| 
are correct for the time of sampling, but that they usuallv nus> t a 
jieaks of response which would have given a much greater < on 
to his determinations before and after fever than hi.s tab e^ no'. 


indicate. 
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PLASMA PROTHROMBIN LEVEL IN NORMAL INFANCY AND 
IN HEMORRHAGIC DISEASE OF THE NEWBORN* 

By K. M. Brinioious, M.D., 

ASSOCIATE IN PATHOLOGY, STATE tTNIVERSITY OF lOAVA, 

H. P. Smith, M.D., 

PllOFESSOU OF PATHOLOGY, STATE UNIVERSITY OF IO\VA, 

AND ' 

E. D. Warner, M.D., 

ASSISTANT 'PROFESSOR OF PATHOLOGY, STATE UNIVERSITY OF IOWA, 

IOWA CITY, IOWA. 

(From iho Department of Pathology and the University Hospitals, State University 

of Iowa.) 

In previous work^ we have developed a method for the titration 
of prothrombin in 'plasma. The older methods, such as prothrombin 
time, gave results which are Iviiown to be dependent upon many 
variables, and to be highly unreliable for the quantitative measure- 
ment. of prothrombin. With the aid of the new technique we found 
that in normal adult dogs the prothrombin level varies but little 
from dog to dog and from daj'^ to day. hlore recently we have found 
that in man the adult prothrombin level is also rather constant but 
somewhat lower than in the dog. The present study shows that the 
value for newborn infants is only about one-fourth that of the adult 
human value. The rise to the adult level requires about a year. 

The prothrombin level of the newborn is not only low but is 
also somewhat variable from case to case— facts of great interest in 
connection with the bleeding tendency so often seen in newborn 
babies. That low prothrombin values can be of importance in 
hemorrhagic disease of the newborn is shown in a case presented 
below. Prothrombin was found to be almost completely absent 
during the period of bleeding. Following intravenous transfusion 
the bleeding ceased and the prothrombin rose to and was main- 
tained at the level Seen in normal babies. 

Case Abstracts of Normal Babies. Cases 1 to 9, from Obstetrical Ser- 
vice. IMotbers’ physical and laboratorj’- examinations, including Wasser- 
mann reactions, negative. Course of pregnancj’’ normal in 'all cases, except 
for occasional mild attacks of nausea. Routine ethylene anesthesia of 
less than 1 hour in each case. Babies took food normally. 

_ Cases 10 to 19 from Pediatrics Metabolism Ward. Wassennann nega- 
tive in all cases. Fed abundant milk formula diet. Cases 10, 13, 14, IS 
and 19 received moderately large supplementarj' amounts of vitamins A 
and D; IG and 17 received rather low amounts of A and D; 11 and 12 
moderately low amounts of A and moderate amounts of D; 15 rather low 
amounts of A and ver\* large amounts of D. AH babies followed the normal 
weight curve and appeared to he in excellent health. Blood taken from 
the jugular vein or fontanclle in all cases. 

* This work wa.s inado i>ossibIo throuch the Rpnerous (-(xii, oration of Drs. E. D. 
Plass, .Tohu H. Randall, and V arren W. Tucker of the Deitarlineiit of Obstetrics; 
of Drs. I’liilip C. Jeans. Julian D. Hoyd, Genovievo Stearns, and Cliarlotte Fisk of 
the Department of Pediatrics; and of Dr. Arthur Stoindlcr of the Department of 
Orthopedies. 
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BRiNTmoTJs, sunn, ^vahner: 


Cases 20 and 21 from the Orthopedic Sendee. Brought in for check-up 
, on treatment of clubfoot. 

Case 1 (M-13736), Newborn baby bo3^ Weight, 4065 gm.; length, 
51 cm. Mother, 33 years ; 6 pre^dous pregnancies, no miscarriages. Expected 
^ date May 19; actual dehveiy May 29. .Labor 5 hours. Plasma prothrom- 
bin (cord blood) 14% of normal adult control plasma value. 

Case 2 (M-13266). Newborn baby boy. Weight, 3958 gm.; length, 

50 cm. Mother, 32 years; 5 pre\dous pregnancies, including 1 miscarriage. 
Expected date April 15; actual delivery May 15. Labor 3 hours. Plasma 
prothrombin (cord blood) 19% of adult control value. 

Case 3 (M-13917). Newborn baby girl, mildly asphyxiated. Weight, 
3000 gm.; length, 49 cm. Mother, 28 years; primipara. Expected date 
June 21; actual delivery June 4. Labor 24 hours, low forceps. Plasma 
protlirombin (cord blood) 24% of adult control value. 

Case 4 (M-1373S). Newborn baby girl. Weight, 3548 gm.; length, 
49 cm. Mother, 19 years; 1 previous full term pregnanej". Expected date 
May 20; actual delivery May 29. Labor 6 hours. Plasma prothrombin 
(cord blood) 25% of adult control value. Infant blood taken by veni- 
puncture 8 days later showed plasma prothrombin to be 44% of the adult 
value. 

Case 5 (M-13737). Newborn hahy girl. Weight, 2910 gm.; length, 

51 cm. Mother, 27 years; 2 pre\dous pregnancies, including 1 miscarriage. 
Expected date May 7; actual delivei^^ ]\Iay 29, Labor G hours. Plasma 
prothrombin (cord blood) 28% of adult control value. 

Case 6 (M-13270). Newborn baby girl. Weight, 2868 gm.; length, 

47 cm. Mother, 24 years; primipara. Expected date April 15; actual 
deliverj^ May 15. Labor 28 hours. Plasma prothrombin (cord blood) 
27 % of adult control value. Blood by venipuncture on May 20, 5 days 
after birth, showed the plasma protlirombin to be 30% of the adult value. 

Case 7 (M-13390). Newborn baby girl. Weight, 3000 gm.; length, 

48 cm. Mother, 22 years; primipara. Expected date Maj' 25; actual 
deliver^’' May 19. Labor 24 hours. Plasma prothrombin (cord blood) 
3G% of adult control value. 

Case S (M-13916). Newborn baby girl. Weight, 3006 gm.; Icngtin 
47 cm. Mother, 20 years; primipara. Expected date June 15; actual 
deliveiy June 4. Labor 24 Iiours. Plasma protlirombin (cord blood) 30% 
of adult control value. 

Case 9 (M-13441). Baby boy. Birth weight, 3124 gm.; length, 48 cm. 
Mother, 21 years; 1 previous pregnancy". Expected date May 27; actual 
delivery^ May 20. Labor 6 hours. Bab5"\s blood by venipuncture ^fay 28, 
8 days after birth, showed plasma prothrombin to he 27 % of the adult value. 

Case 10 (^1-13519). Baby girl of 11 days weighing 3200 gm. Plasma 
prothrombin 37 % of adult control value. ^ * 

Case 11 (M-11951). Baby boy of 7 weeks, weighing 4650 gm. (37^0 at 
birth). Plasma prothrombin 42% of adult control value. 

Case 12 (M-117S5). Baby girl of S weeks; wciglit, 4450 gm, at 
birth). Plasma prothrombin 42% of adult control value. 

Case 13 (M-1113G). Baby girl of 11 weeks; weight, 5375 gm. (31/5 at 
birth). Plasma prothrombin 61 % of adult control value. /tca i 

Case 14 (M-10963). Baby girl of 12 weeks; weight, 4700 gnn .ai 
birth). Plasma prothrombin 61% of adult control value. , 

Case 15 fM-7S19). Baby girl of 21 weeks weight, 6030 pn. I-IJM ai 
birth). Baby isolated from mother, who has a(lvan(T<f clironm pruumuj,. 
tuben-ulosis. Plasma prothrombin 68% adult c/)ntroI yamc. . 

Cask 16 (M-65Sr»). Babv girl of 28 weeks; weight. 682.) gm. (4nn) . 
birth). Plasma prothrombin 77% of adult control value. 

Cask 17 (.M-5SSG). Baby girl of 30 weeks; weight. 6,)20 trm. 
birth)* Plasma pn^lhrornbin 79% of adult control value. 
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Case 18 (M-4017). Baby boy of 38 weelcs; weight, 8550 gm. (3800 at 
birth). Plasma prothrombin 88% of adult control value. 

Case 19 (M-511). Baby boy of 47 weelcs; weight, 9950 gm. (3968 at 
birth). Plasma prothrombin 100% of adult control value. ' 

Case 20 (M-8238) . Baby girl of 38 weeks ; weight, 8800 gm. Congenital 
right clubfoot, corrected by manipulation and casts apphed several 
months ago. Physical and laboratory examinations otherwise negative. 
Plasma prothrombin 85% of adult control value. 

Case 21 (M-1655). Baby girl of 42 weeks; weight, 9765 gm. Congenital 
bilateral clubfoot, corrected during the past 6 months by manipulation, 
casts and lengthening of Achilles tendons. Othervdse normal on physical 
and laboratory examinations. Plasma prothrombin 99% of adult control 
value. 



AGE IN WEEKS 

Chart I.— Plasma Prothrombin in Infants of Various Ages. 


Chart I shows the plasma prothrombin values of the 21 normal 
infants of varying ages. The level characteristic of adult plasma is 
reached at the end of the eleventh or twelfth month. During the 
last 9 months of this period the rise is gradual, with remarkably 
little individual deviation from tlie general upward trend. The 
regulating mechanism appears to have become well established. 
In the first month of life the prothrombin values are subject to 
much greater variation. In the S newborn infants studied, the 
values ranged between U and .39 of the adult level. One of the 
b (Case 4) was bled again at the end of 8 day.s. The prothrombin 
had risen from the initial value of 2.')% up to 44%. A second infant 
(Case 0) rose from 2S%o up to 36% in 5 days. These 2 cases supple- 
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meiit the statistical evidence of a steadj^ rise in prothrombin toward 
adult levels. 

Such variability as is present in the prothrombin level in the 
present series is not very clearly associated with such factors as sex, 
.size of infant, length of gestation, or the length of labor. The series 
is too small, however, to rule out lesser degrees of correlation. 
1 he older infants in the Metabolism Ward were being given varying 
amounts of vitamins in studies being directed by Dr. Philip C, 
Jeans. A number of these infants, ser\dng as controls, received 
a;verage amounts of vitamins A and D. Two of them (Cases IG 
and 17) received only the vitamin's contained in the milk. Case 15 
received very large amounts of vitamin D (10 drops viosterol 3 
times a day). These dietary variations clearly had no effect upon 
the prothrombin level. 

The earlier work on blood clotting in normal infants includes 
many studies on bleeding time and clotting time. The results vary 
somewhat with different workers, but rareb’’ differ significantly 
from adult figures. The so-called protlirombin time (the clotting 
time of recalcified oxalated plasma) is also within normal adult 
limits. This clotting time, like the clotting time of whole blood, is 
dependent upon the amounts of antithrombin, prothrombin, and 
fibrinogen present. It also depends in a very striking way upon the 
amount of contamination by tissue juice and ruptured platelets. 
As we have shown,^'- only a relatively small part of the prothrombin 
normally present is needed to give a normal clotting time, provided 
the other clotting factors are properly adjusted. The prothrombin 
time, dependent as it is on many variables, is not a reliable measure 
of the prothrombin present, and conclusions based upon it must he 
discounted. 

Wc have studied the plasma prothrombin level in a number of 
pregnant women and have found no significant deviation from 
that of non-pregnant women. Two cases studied shortly before 
delivery showed values of 100 and 93% of the non-pregnant control. 
Throe, cacli taken a few minutes after delivery, were 110, 00, anti 
98%. It is evident that the fetal prothrombin level lacks the 
stability of that of the mother, and that the two levels are not 
related in any r’cry simple vay. 


A Case of Hemorrhagic Disease of the Newborn. (M-Kd/O). 
rir. .TnRt\ N. ■Riindall. ^lother a nriininarr. ' T/ C 9'! hc.irt 


of Dr. Jolui H. Randall. Mother a priinipnrr. 
disease rccogni/.ed since age of 4, Ko frank 


cpistnxis in childhood; none since. Expected date of doliverx' June 
Vomiting began April bo. increased in severity. Patient w,a= jiut on a tucv 
low in protein and high in fniits and vegetahic?. She wns given P"'- 
intravenously. She had sonio liimina) as sedative. No "''V 

Voiniliis showed some unexplained eo{TfK;-ground materia! an^! r.v*-’' ^ 
fredi blood at times. Examination May 13 showed nioderate e'Kraa '• 
ankles, m.arkcd allnmiiimria. No jmiria, no hematurm. 

white wnnt. 10,350; normal differential; rod count, "T 
Wasscmiann test negative. No fever rlnring priod of ob-ervatio... i 
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to evidence of toxemia and renal involvement, a Cesarejxn section was 
carried out under local novocaine anesthesia on May 13. _ Operation 
uneventful except for some excess bleeding from uterine incision. Rapid 
recovery. On discharge May 24, she still had albuminuria and blood 
pressure of 150/80. 

The infant, a female, was moderately cj’-anotic. AVeight, 2792 gm.; 
length, 4G cm. Did well until its cord_ clamp came off on the fifth day, 
May 16. Following this there was oozing of blood from the cord stump. 
The cord was sutured on 3 occasions on May 17, and each time the oozing 
was only temporarily checked. In an effort to stop the bleeding, baby was 
given 20 cc. thromboplastin (Squibb) in divided doses subcutaneously on 
the 19th. Later in the evening 32 cc. of blood were given intramuscularly, 
and approximately 60 cc. of 5% coagulin (Ciba) were administered orally 
in divided doses during the course of the night. Also 10 cc. coagulin sub- 
cutaneously. Treatment ineffective. Blood oozed from puncture wounds 
where coagulants were injected and from stab wounds in heel from which 
blood was drawn for studies preparatorj'- to transfusion. At_ 1.45 p.iii. 
May 20, 100 cc. citrate blood were given intravenously. Bleeding ceased 
promptly. Some inflammation incident to placing sutures about the 
umbilicus cleared up in the next few days and the baby showed uneventful 
recovery and was discharged June 7. Temperature normal throughout. 
Infant diet May 13 and 14 was diluted cow’s milk plus Karo; May 15 to 
28, breast milk; diluted evaporated milk plus dextrimaltose and lactic acid 
thereafter. 

Diagnoses: Maternal congenital heart disease; maternal toxemia vith 
renal involvement; Cesarean section; hemorrhagic disease of the newborn, 
cured by transfusion. 

Venous blood was taken from the antecubital fossa May 20, immediately 
before giwng tlie transfusion. Hematocrit showed 17.5% ceU volume. 
The plasma fibrin by the method of Jones and Smith’’ was 392 mg. per 
100 cc. The prothrombin was too low for accurate estimation. It was 
clearlj’- below 5% of the normal adult value. The antithroml^ic activity 
of the oxalate plasma was determined by incubating the plasma in varjdng 
dilutions vdth thrombin. After a set interval the amount of thrombin left 
was tested bj' adding fibrinogen. As a control, a series of normal plasma ' 
dilutions was tested against the thrombin. By comparing the two curves 
the antithrombic potency in this case was found to be appro.ximatelj^ 
twdce that of the normal adult control plasma. 

A second blood sample taken 10 days later showed a cell volume of 42.9 % 
and the prothrombin titer was 38% of the adult control plasma. 

The mother’s hematocrit May 21 showed 32% cells; the prothrombin 
was 100% of normal. 

July 3, infant’s hematocrit showed 32% cells. The plasma prothrombin 
was 47 % of the normal adult control value. The antithrombin was within 
nonn.al limits. 

This patient, a jjriinipara, 29 yeans old, liad congenital lieart 
disease and nephritic toxemia. She was delivered by Cesarean 
.section 3 weeks prematurely. The baby appeared normal until the 
fifth day, when the cord came off and blood began to ooze from the 
stump. This continued for 3 days, at the end of which time the 
hematocrit showed 17.5% cells. The prothrombin at this time was 
almost completely absent, A further abnormality consisted of a 
moderate increase in the antithrombic activity of the plasma. 
The plasma fibrin level was normal. Transfusion brought about 
prom})t ce.ssation of bleeding. Since adult blood is rich in pro- 
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thrombin, the transfusion was sufficient to raise the protliroinbin 
level to about 25 or 30% of the adult value. This level, as we have 
shoMTi, IS normal for infants of this age. The ability of the infant to 
maintain such normal levels was shown by an analysis made 10 
days later, at which time the prothrombin was 38% of the normal 
adult value. Forty-four days after transfusion it was 47%. 

This case with its response to treatment supplies sound theoretical 
grounds for the well-known benefits of transfusion. The case also 
points strongly to the conclusion that lowered prothrombin is the 
essential cause of bleeding in certain cases of hemorrhagic disease 
of the newborn. The earlier qualitative work of Whipple,^ pointing 
to this same conclusion, has not received general acceptance, proba- 
bly because his analyses were made on blood drawn at autopsy. 
Several investigators more recently have given conflicting opinions 
concerning this disease, basing their conclusions upon the pro- 
thrombin time. As we have stated, this method cannot be e.xpected 
to give significant figures regarding the amount of prothrombin 
present. 

Our data do not permit an opinion regarding the ultimate cause 
of hemorrhagic disease of the newborn. It may well be that some 
factor occurring in the first few days of life reduces the normally 
low prothrombin to the bleeding le\'el whicli we observed. It is 
equally possible that an occasional infant is born with exceptionally 
low values. The incidence of hemorrhagic disease of the newborn 
is said to be about 1 in 200 births. In a large scries it might be 
that a few infants would reach the danger level. The great varia- 
bility shown in our series of newborn infants points to such a possi- 
bility. This variability and an occasional tendency to bleed may 
both be the result of pre-natal factors of unknown nature. 

Summary. The plasma prothrombin level in infancy was .studied 
with the aid of a quantitative titration procedure. The level in 
normal newborn babies varies in this series between 14 and 30% 
of the level found in normal adult plasma. The prothrombin level 
rises gradually during subsequent months and reaches the^ adult 
level at the end of about a year. After the first few weeks of life the 
iudividiml cases show very little deviation from the curve jjlotted 
through the entire group'. 

A case of hemorrhagic disease of the newborn studied showed tne 
jdasma prothrombin to bo less than .5% of normal a«lult value:-. 
The antithrombic activity of the plasma was .somewlmt oxcc .-^ im , 
but the jdasnia fibrin was normal. Intravenous transfusion of bio'” 
resulted in jiroinpt cessation of bleeding. 4’hc i)lasina protlironi )in 
studied 10 and 44 days later was found to be up to the normal vaiue-- 
for infants of that age. 
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AUTOPSY INCIDENCE OP CHOLELITHIASIS. 

Based on Recoeds of Institute of Pathology, Western 
Reserve University and University Hospitals, 
Cleveland, Ohio. 

By a. I. Ludlow, M.D., F.A.C.S., 

rKOrESSOR of surgery, severance union medical college, 

SEOUL, KOREA (cIIOSEN)- 

In an article entitled, “Cholelithiasis in the Korean/’ - the writer 
made a comparison of the autopsy incidence of cholelitliiasis among 
Koreans with that among other races. A summary was given of 
2800 autopsies (February 2, 1898, to June 2, 1927) from the records 
of the Department of Pathology of Lakeside Hospital, Cleveland, 
Ohio. To this series is now added the results obtained in 2000 
autopsies (June 3, 1927, to July 21, 1935), performed at the Insti- 
tute of Pathology, Western Reserve University and University 
Hospitals, Cleveland, Ohio. Table 1 gives a summary of both these 

Table 1,— Autopsy Incidence of Cholelitihasis, Based ok Eecords or 
Lakeside and University Hospitals. 


(February 2, 1S9S, to July 21, 1935-4800 Autopsies). 
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0-10 
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0,00 
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0 

0.00 

772 

0 

0.00 

11-20 

113 

1 

0.8S 

05 

1 

1.54 

178 

2 

1.12 

21-30 

238 

G 

2.52 

183 

9 

4.92 

421 

15 

3.5G 

31-40 

375 

9 

2.40 

257 

19 

7.39 

032 

28 

4.43 

41-30 

492 

31 

0.30 

228 

38 

IG.GC 

720 

69 

9.58 

ol-OO 

394 

42 

10. 6G 

108 

38 

22.62 

502 

80 

14.23 

Gl-70 

232 

35 

15.09 

105 

26 

24.76 

337 

Cl 

18.10 

71-80 

102 

14 

13.73 

41 

11 

26.83 

143 

25 

17.48 

81-90 

8 

0 

0.00 

0 

3 

50.00 

14 

3 

21.43 

91-100 

0 

0 

0.00 

0 

0 

0.00 

0 

0 

0.00 

Total 

2392 

138 

5.77 

1387 

145 

10.45 

3779 

283 

7,49 
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O-JO 

74 

0 

0.00 

SO 

0 

O.QO 

ICO 

0 

0.00 

11-20 

22 

0 

0.00 

20 

0 

0.00 

42 

0 

0.00 

21-30 

94 

0 

0.00 

104 

2 

1.92 

108 
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1.01 

ai-40 

14v3 
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1,40 

114 
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7.02 

257 

10 

3.89 

41-50 

115 

4 

3.4S 

7S 

11 

14.10 

103 

15 

7.77 

51-00 

81 

10 

12.35 

41 

9 

21.95 
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29 

15.57 
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14.81 
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7. GO 
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Total 

2952 

3.55 

5.2.5 

ISJS 

180 

9,73 

4800 

335 

C.9S 


groups, or a total of -1800 :uitoj)sies, arranged in age, sox and color 
groups with the number of cases having gall stones and the percent- 
age frequency in each group. Table 2 shows the number of cases 
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of gal] stones in each decade, witli total percentages, regardless of 
sex and color. 


Table 2. — Autopsy Incidence of Cholelithiasis Regardless or Sex and Color. 


Age (years). 

No. of 

No. witli 


autopsies. 

gall stones. 

Per cent. 

0 to 10 . 

932 

0 

0.00 

11 to 20 . 

220 

2 

0.91 

21 to 30 . 

619 

17 

2.75 

31 to 40 . 

889 

38 

4.27 

41 to 50 . 

913 

84 

9.20 

51 to 60 . 

684 

99 

11.47 

01 to 70 

364 

65 

17.80 

71 to 80 . 

160 

26 

16.25 

81 to 90 . 

IS 

4 

22,22 

91 to 100 . 

1 

0 

0.00 

Total . 

4800 

335 

C.9S 


Mosher,® in 1901, examined the records of 1655 complete autopsies 
from the Pathological Department of the Johns Hopkins Hosjn'tai. 
Of the 1655 patients, 1037 were males and 618 females; 634 were 
black and 1018 were ribite; the color of the remaining 3 cases was 
not given. In 115 cases (6.94%) gall stones were present. 

Hamilton^ (1925-1929) analyzed the records of 1000 autopsies 
performed at the Adelaide Hospital, Adelaide, Australia. Among 
the 1000 autopsies, of which 675 were on males and 325 on females, 
gall stones were found in 106 (10.6%). 

Ophiils,'* among 3000 autopsies performed during the years 1900 
to 1923, mostly at the Lane and San Francisco Hospitals, found 214 
cases of gall stones (7.1%). Of 206 patients with gall stones, 1.39 
were men (5.86% of all males) and 67 women (10.65% of all female.?). 

• In our own series of 4800 autopsies (Table 1) gall stones were 
present in 335 cases (0.98%). Of the 335 patients with gall stones, 
155 were men (5.25% of all males) and. 180 women (9.73% of all 
females). 

Summary’. An analysis of our autopsy incidence of cholelithiasis 
sliows: 

1. Gall stones arc rarely found in persons under 20 j'cars of age; 
only twice in 4S00 autopsies. 

2. There is a gradual increase in frequency from 20 years of age. 

3. Gall stones are found more frequently in the white race (7. 49SI 
than in the negro race (5.09%). 

4. Gall stones are found more frequently among females (9.75%: 
white, 10.45%; negro, 7.6%) than among males (5.25%: white, 
5.77%; negro, 3.0-1%). 

I 'wiih to cxprcA'i iny npprccintion to Dr. llonarti T. Knrjnor for iJk* of **• 
records of the lastitutii of PntholoKJ-, Wc-tcni Itc.-crvo UnivctTity. 


( 1 . Hamaton, I.; Med J. Auftmlh. 2. TP. IMd <2. 

Gvnoc. and Ohw.. 60, .61, lO.’iO. (3.) Mosher, C. D.: HtJ !. d.hiM Jfojd.-; H j 
13. 261, 1001. (4.) Ophiils, W.t Stanford Lmv. Fiih. 1, an. 
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STUDIES OF GALL BLADDER FUNCTION. 

XIV. Absorption of Sodium Tetraiodophenolphthalein 
FROM THE Normal and Damaged Gall Bladder.* 

By Julian Johnson, M.D., Alfred L. Ellis, 

AND 

Cecilia Riegel, Ph.D., 

PHIIiADELrPHiA, PA. 

(From the Harrison Department of Surgical Research, Schools of Medicine, 

• University of Pennsylvania.) 

Recent studies of the physiology of the gall bladder have con- 
cerned themselves for the most part with the study of the absorption 
and excretion by the gall bladder of the normal constituents of the 
bile. The method of cholecystography recommended by Graham, 
Cole and Copher* more than 10 years ago, depends upon the use of 
sodium tetraiodophenolphthalein. It is, therefore, important that 
the effect of the normal and damaged gall bladder upon this salt 
be known. 

The failure to make the gall bladder visible f in cholecystography 
is interpreted to be due to: a, failure of the absorption of the dye from 
the gastro-intestinal tract; h, failure of the liver to excrete the dye 
in adequate amounts; c, incompetence of the sphincter of Oddi; 
d, obstruction of the cystic duct; or e, a degree of cholecystitis which 
does not permit of concentration of the dye in the gall bladder. 
Much clinical as well as experimental evidence confirms these 
interpretations.'* The lack of concentration of the dye in the gall 
bladder in cholecystitis is adequately accounted for by the evidence 
that water is not absorbed by the damaged gall bladder or if so, 
is absorbed in very small amounts.® 

Anotlier possibility which has been suggested as an explanation 
for the failure to make the gall bladder visible after dye administra- 
tion is the rapidity with which it may be absorbed by the damaged 
gall bladder.^ Tliis possibility is strengthened by the work of 
Igwanaga® who reported that bacterial or mechanical inflammation 
of the gall bladder mucosa increases the rate of absorption of 
phenolsulphonphthalein, methylene blue and indigo-carmine. Like- 
wise, Winkenwerder® found that slight injury of the gall bladder 
wall resulted in tlie rapid absorption of the Prussian blue reagents. 
Experiments on the absorption of sodium tetraiodophenolph- 
thalein from the gall bladder were reported from this laboratory by 
Johnston® in 1931. His experiments refuted the previously ad- 
vanced concept® that the sudden disappearance of the gall bladder 
shadow following a fatty meal, in clinical cholecystography, was 

* .-Videci by a prant from the Josiah Macy, Jr., Foundation, 
t The Editor has taken the liberty of chanpinp the obviously incorrect term 
'‘visualized.” 'Wc trj* to avoid this solecism in this journal in spite of its present 
widespread tisape, in the hope that a better term may c\’entua!ly be substituted. 
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due to absorption of tbe salt through the gall bladder -wall, rather 
than an expulsion of it through the cystic duct. He showed that a 
fatty meal did not increase the amount of dye absorbed from the 
gall bladder bile. In a series of 6 dogs, when the salt was injected 
into the gall bladder by a needle with the cystic duct occluded with- 
out injury to the blood or lymph vessels, from 26 to 51 % of the salt 
was recovered from the gall bladder after 24 hours. 

If it can be shown that the damaged gall bladder absorbs sodium 
tetraiodophenolphthalein more rapidly than the normal gall bladder, 
it is reasonable to suppose that this may in part account for the 
failure to make the diseased gall bladder visible when using the 
Graham-Cole method. Experiments were, therefore, devised to test 
this. 

Our initial experiments were conducted witli a method similar to 
that used by Johnston.® Essentially, this consisted of dissolving 
the sodium tetraiodophenolphthalein in gall bladder or hepatic 
bile and injecting this solution into the gall bladder lumen by needle 
puncture after preliminary occlusion of the cystic duct. ^ 

Histologic examination of the gall bladder removed from animals 
in which the dye had been so introduced showed a surprising degree of 
change of the gall bladder mucous membrane. The cellular change 
was of such extent that it was obvious that we were not dealing with 
a normal membrane (Fig. 2). 

It was found that in those instances where the cystic vessels did 
not lie on the cystic duct, the duct could be ligated without the 
development of histologic changes in the gall bladder wall. The 
changes observed after injection of the dye must, therefore, ha^’c 
been due to the dye itself. 

In the course of these experiments it was observed that when 
sodium tetraiodophenolphthalein was given intravenously, the 
hepatic and gall bladder bile did not change its normal appearance. 
On the other hand, when the salt was dissolved directly in the gall 
bladder or hepatic bile in the same quantities as those found after 
intravenous injection, the bile developed a dirty bluish tinge. It 
seems obvious then, that sodium tetraiodophenolphthalein is not 
excreted in the bile in the same form as it is given intraven- 
ously. It was, therefore, necessary to devise a new method for 
studying the absorj)tion of sodium tetraiodophenolphthalein from 
the gall bladder so that at the conclusion of the e.xjwriiiient tin; 
mucosa would be of normal appearance. 

Absorption o/ Sodinm Tctraiodoplicnolphilinlein front Hw ^ormn 
Gall Bladder. The dye was given to a dog intravenously, and either 
the hepatic bile was collected for the following 24 liours or the gall 
bladder was removed after starving the dog for 24 hour.', in 
get the dye in a more concentrated form. An aliquot of the hue 
analyzed for its iodine content. A known amount of tiii.'i >' *• nm- 
taining tlic dye was then injec'tcd into the gall bladder oi n .'•ecnii' 




Fig. 1. — Normal gall bladder. Bile from a dog previously given sodium tetra- 
iodophenolphthalein was injected into this gall bladder by needle puncture, the 
cystic duct having been ligated. After 24 hours the gall bladder appeared grossly 
and microscopically normal. 



Fig. 2. — Damaged gall bladder. Sodium tetraiodophenolphthalcin dissolved in 
bile was injected into this gall bladder by needle puncture, the cystic duct having 
been ligated. After 24 hours the damage to the mucous membrane was questionable 
grossly but evident microscopically. 
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dog, by needle puncture, the cystic duct having been ligated. The 
dog was killed under an anesthetic in 24 hours and the contents of the 
gall bladder analyzed for iodine. If one were suceessful in avoiding 
the cystic blood vessels and lymphatics, the gall bladder would 
appear quite normal and be partly empty due to the absorption of 
some of its eontents. The latter was, of course, more noticeable 
when hepatic bile was used than when gall bladder bile was used. 
In Table 1 are given the data from these experiments. Analysis 
showed that from 83 to 106% of the injected iodine was recovered 
from the gall bladder after 24 hours. It was not always possible to 
ligate the cystic duct alone, ’\^^^en lymphaties were included in the 
ligature, slight edema of the gall bladder wall was found. The 
mucous membrane, however, appeared normal microscopically. 
Such was the case in the last half of the experiments in Table 1. 


Table 1. — Absorption of Sodium Tetraiodophenolphthalein from the Normal 

Gall Bladder. 


Dog No. 

Iodine as excreted 
by the liver, 

/ placed in the 

gall bladder, 
gm. 

Iodine recovered 
from gall bladder 
after 24 hours, 
grn. 

Percentage 
of iodine 
recovered. 

Gall bladd( 

G1 

. . . 0.139 

0.119 

85.9 

Normal 

78 . 

.099 

.097 

97.0 

u 

723 

. . . . 0278 

,0257 

92.0 

ii 

725 . 

. . . . 0278 

.0295 

106.0 

« 

798 . 

. . . .0960 

.0901 

94.0 


799 . 

. . . .0157 

.0137 

87.7 

IC 

157 . 

. . . . 142 

.140 

98.0 


159 . 

. . . . 142 

.145 

101.0 

« ah 

180 . 

. . . . 139 

.115 

83.0 


443 . 

- . . .051 

.0462 

90.0 

<C ifi 

445 . 

. . . . 102 

.089 

87.0 

« 

503 

. . . ,0645 

.0646 

100 0 



* Lymphatic vessels included in ligation of cystic duct causing slight edema of 
the gall bladder wall. Mucous membrane is microscopicalb^ normal. 


Absorption from the Damaged Gall Bladder. This was accomplished 
by several different methods. As stated, the method used by 
Johnston® resulted in moderate damage to the wall of the gall 
bladder. The results from 5 dogs, when this method was used, 
showed a recovery of from 31 to 62% of the injected iodine after 
24 hours (Table 2, Part A). These findings are in agreement with 
those of Johnston.® 

Another series of experimental dogs was prepared by introducing 
a small rubber catheter into the gall bladder through the junction 
of the cystic and common duct, or through the common duct and 
thence by way of the cystic duct into the gall bladder. The central 
hepatic duct was ligated above the entrance of the cystic duet." 
A gall bladder prepared in this manner will absorb its full content 
of physiologic saline solution when left overnight. If acce.ssory 
ducts had been overlooked, bile was found in the gall bladder and the 
animal was discarded. The gall bladder mucosa was then damaged 
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Table 2.— Absorption- of SoDitjjr TETRAioDopnEN-oLpuTiiALEiN- from the Dam- 



AGED 

Gall Bladdkr. 




Iodine placed 
in gall oladder, 

Iodine recovered 




from gall bladder Perccntacre 


Dog No, 

after 24 hours. 

of iodine 

Gall bladder 

gm. 

gm. 

recovered. 

damace. 

Part A— Cystic Duct Ligated, Dye Dissolved in Bile Injected into the Gall Bladder 


by Needle Puncture. 



39 . . . 

. , 0.0485 

0.0153 

31 

Severe 

• 38 . . . 

. . .046 

.0244 

53 

Moderate 

5GS . * . 

.140 

.0878 

02 

41 

790 .. . 

. . .047 

.0279 

52 

14 

95G . . . 

, . .049 

.0259 

52 


Part B — Catheter 

in Gall Bladder by Cystic Duct. Damaged by 10% Saline. Dye 


Dissolved in Bile, Placed in Gall Bladder. 


2G0 . . . 

, . 0.144 

0.0361 

25 

Moderate 

290 , 

. . . 1438 

.039 

27 

it 

347 .. . 

. . . 138 

.080 

57 


911 .. . 

. . . 138 

. 0558 

40 


948 . 

. . .138 

.050 

41 

44 

93 . . . 

. . .141 

.0499 

35 

Severe 

122 . 

. . . 146 

.0317 

21 

44 

170 . . . 

. . . 1407 

.0189 

13 


327 .. . 

. . .141 

.0303 

21 

44 

Part C — Catheter 

in Gall Bladder by Cystic Duct. 

Damaged by 10% Saline. 

Bile, from Dog Previously Given Dye Intravenously, Placed in 

Gall Bladder. 

253 .. . 

. . 0.150 

0.1073 

08 

Sliglit 

254 .. . 

. .156 

.0524 

33 

Moderate 

40S . . . 

.079 

.0107 

59 

Slight 

410 .. . 

. . .079 

.0292 

37 

Moderate 


Part D — Necrotic Gall Bladder Produced by LiRatinK Blood Supply. Bile Irom 
Dog Previously GiA-en Dye IntraA-cnously, Injected into Gall Bladder. 

109 0.0515 O.OOS8 17 Necrotic 

'151 010 .0018 29 

'171 . . . . . .054 .0031 5.8 “ 

hy injecting 5 cc. of a 10% sodium cliloride solution daily for 2 or .3 
days. At the end of this time, the gall bladder was found to jiour 
out 10 to 30 cc. of turbid fluid daily. A known quantity of sodium 
tetraiodophenolphthalein in bile was placed in such a damagctl gall 
bladder and the contents analyzed 24 hours later. I’Vom 13 to hi % 
of the injected iodine was recovered (Table 2, Part B). Gall bladder 
or hepatic bile olitained from a dog previously given sodium tetra- 
iodofihenolphtludein intravenously was also placed in the damaged 
gall bladder (Table 2, Part C). The dog at the conclusion of a single 
e.vperiment was always sacrificed in onlcr to a.scertain that there wa.s 
no leakage around the catheter. Gro.ssly, the gall l)Iadder.s of this 
group showed varying degrees of damage. In general, the more 
severe the histologic evirlence of damage the greater the ab.'-orptiou 
of the iodine .>^311. 

An effort was then made to produce a gangrenous gall bladrler by 
ligating tin; ey.stic ve-^^sels so a.-s to determine the fate of .^iKlhim 
tt'traiodophenolphihalein irnder these conrlition.«, J his w.as <ione 
by using bile seeiired from a dog [irevioiisiy giveti the dye intr-i' 
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venously. From 5.8 to 29% of tlie injected iodine was recovered 
after 24 hours (Table 2, Part D): The gall bladders were necrotic, 
but there was no recognizable leak. 

Method of Iodine Analysis* The iodine in the bile was determined by a 
hydrolytic reduction method (a modification of the method by Chiray, 
liesage and Taschneri follow^ed by subsequent oxidation and titration with 
thiosulphate. Briefly, the procedure was as follows : The sample withdrawn 
from the gall bladder was diluted with w^ater to a definite volume. To an 
aliquot of this, containing 0.5 to 2 mg. I, NaOH and Zn powder were added 
and the mixture heated for approximately I hour. After neutralizing and 
filtering, H2SO4 is added, then Br, followed by phenol, after which potassium 
iodide is added and the iodine titrated with thiosulphate. Control de- 
terminations on the d}^ gave an average value of 50% I ± 2% in the dye, 
and this figure was used in calculating subsequent results. Determinations 
on Imown amounts of dye and var}dng quantities of bile, and also on varjdng 
dilutions of a solution of the dye in bile, gave satisfactory recoveries. 

Comment. The question can be raised as to whether one is justi- 
fied in regarding a gall bladder as normal when the cystic duct and 
a needle puncture hole have been ligated. The gall bladder, which 
Ave have designated normal, absorbed fluid and concentrated bile 
and appeared to be normal both grossly and microscopically (Fig. 
1). In view of the marked difference in the absorption of sodium 
tetraiodophenolphthalein in the normal gall bladders and those 
which were damaged, we feel justified in regarding them as physi- 
ologically normal. 

The damaged gall bladders used in these experiments may be 
compared to the gall bladders of acute and subacute cholecystitis 
as seen in man. They could hardly be said to simulate chronic 
cholecystitis. - 

The experiments on gangrenous gall bladders here reported proba- 
bly have no clinical significance, since the gangrenous gall bladder in 
the human practically always has an obstructed cystic duct. 

Summary. 1. A method has been devised to compare the absorp- 
tion of sodium tetraiodophenolphthalein from the normal and 
damaged gall bladder of the dog. 

2. From S3 to 106% of the dye was recovered from the normal 
gall bladder after 24 hours. 

3. From 0.8 to 68% of the dye was recovered from the damaged 
gall bladder after 24 hours. The A'ariation depended at least in 
part upon the degree of damage. 

Conclusions. 1. Sodium tetraiodophenolphthalein is absorbed 
more rapidly from the damaged than from the normal gall bladder 
of the dog. 

2. It is reasonable to suppose, therefore, that this factor may play 
some ])art in the failure to make the diseased gall bladder vi.sibfe 
in clinical cholccystograifliy. 

* AVo are indebted to Dr. P. A. Bolt .and Dr. R. D. Cool of the Department of 
PharmacoloR.-, University of Pennsylvania, who succested this method. 
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3. Sodium tetraiodoplienolphthalein is not excreted by the liver 
in the bile in the same form as it is given intravenously. 

4. The data obtained regarding the rate of absorption of sodium 
tetraiodopiienolpiitlialein by the normal gall bladder, further 
strengthen Johnston's® contention that the rapid changes occurring 
in clinical cholecystography must be explained upon the basis of 
expulsion of the dye through the cystic duct rather than absorption 
of the dye by the gall bladder. 
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A STUDY OF THE OSSEOUS REMAINS OF THE "MOUND 
BUILDERS" OF EASTERN ARKANSAS.* 

By E. G. Wakefield, M.D., M.S., 
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(From The Mayo CHmV.) 

A RACE of people Avho -were .sedentary agriculturists and hunter.s 
once lived along the Mississippi River and its tributaries. They 
erected earthen mounds of varving sizes and for thi.s reason tiiey 
have been generally referred to as the "Mound Buiider.s.” 'riic 
period of their occupation of the i\Ii.ssissippi Valley is not definitely 
known. The exact relation of the “Mound Builders " to the .Vmeri- 
can Indian of colonial times has not been e.stablishcd and it is ques- 
tionable a.s to whether Eurojjean (ixplorens of tin; lOtii century had 
any contact witii them. So far as is known, the only contact the 
“IMound Builders” of Eastern .\rkansas may have iuui with 
Europeans was with the men of DeSoto in 1539 to 1513. 'rite ex- 
plorers who visited the, western hank of the Mississippi River after 
DeSolo and beh^re eoloni/ation of this urea, wliieli is now the 
eastern part of Arkaiisa.s, wer(‘ usually definit(? in their .'itateineiif,-' 
that the })eople they saw in this region were few in niiniher and 
probably remnants of tribes.® 

* VmviT^ity nf ArkAn-Ts pt-rw* No- 413. 
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The accounts of these early explorers are important since they 
indicate that between the time of DeSoto's visit and the beginning 
of trade and colonization along the Mississippi and Arkansas 
Rivers, this area was not densely populated. The population was 
never great enough to support the large burial grounds which have 
been found in Mississippi and Crittenden Counties in Eastern 
Arkansas. These burial grounds, therefore, were probably made in 
precolonial times, that is, prior to the 17th century. 

The object of this study was to determine whether examination 
of the bones of the "Mound Builders” would reveal lesions which 
are comparable to those that are recognized as fairly definite clinical 
entities at the present time. The skeletal material obtained from 
more than 400 graves was examined and the diseased skeletons were 
retained for further, study and roentgenologic investigation of their 
structure. In this communication, only representative material 
which was well preserved will be presented. In order that the 
maximum of details of structure could be obtained by roentgenologic 
examination, repeated examinations with varying exposures were 
made. 

The osteologic material which we have studied came from the 
edges and the immediate vicinity of typical mounds built by the 
"jMound Builders” in Crittenden and jNIississippi Counties in the 
eastern part of Arkansas. It is definitely known that the present- 
day inhaliitants of this area have never buried their dead near these 
mounds. The osseous remains were obtained from shallow graves 
which averaged about IS to 24 inches in depth. In some graves 
there -was evidence that the body had been inclosed in bark which 
formed a sortX)f coffin. For burial, the bodies were usually extended 
and placed on their backs. The heads were not pointed in any 
definite direction, say toward the West which is so definitely char- 
acteristic of burials by our present-day races. In addition to the 
osseous remains, the caches contained pottery, stone weapons and 
implements, beads, and other characteristic possessions. Not a 
single European trade object was foimd in any of the caches, refuse 
pits, or in the vicinity of the graves. The absence of these trade 
objects lends further support to the fact that these burials were made 
in precolonial times. 

Anomalies. There were evidences of certain congenital anojnalies. 
One femur of a young adult showed the characteristic difference in 
appearance of the proximal end which is seen in congenital disloca- 
tion of the hip joint. The dislocation in this case had occurred on 
the right side. The humeri of a young adult were of different sizes. 
The left humerus was 4 cm. longer than the right and appeared to 
be th(' normal of the two. The difi'crcnccs in size and length were 
pnibably the result of a poliomyelitis, a birth injury, or a congenital 
anomaly. There were examples of spina bifida of the lumbar and 
sacral vertebra'. There was one "steeple head” or oxycephalic 



490 


WAKEFIELD, DELLIKGEB, CxVAIP: 


skull. . Several skulls had been deformed by cradling or splinting 
during infancy. 

Questionable Blood DyscrasiaS. Two skulls bad prominent parietal 
bosses which were heavy and thick (Fig. 1). The entire dome of each 
of these skulls had the appearance of coral. This appearance had 
resulted from the peeling away of the thinned, outer plate. The 
inner surfaces of tliese skulls were normal. The distal ends of the 
femurs of one of these skeletons were increased in diameter; the 
tibife hgd round, smootli anterior surfaces and were slightl}' in- 
creased in diameter (Fig. 2). Femurs and tibire of other skeletons 
revealed similar changes. 

The foregoing lesions of the skull and long bones may be present 
in certain hemolytic anemias, and in sickle-cell anemia. The 
congenital hemolytic and erytliroblastic anemias usually affect the 
children of races with dark skins. The recognition of the roent- 
genologic appearance of the changes in the craniuras and long bone.s, 
which may be associated with certain blood dj'serasias, is a recent 
addition to our diagnostic procedures. Cooley, Witwer, and Lee,- 
in 1927, reported 7 cases of splenomegaly in which unusual changes 
occurred in the bones. All of the patients were children. Five of 
these cases had been previously reported in 1925. Baty, Black- 
fan, and Diamond,^ in a study of er;^’tliroblastic anemia, added 
20 cases to those already reported. In this latter study one finds 
a most detailed description of the roentgenologic changes occur- 
ring in the long bones in these hemolytic anemias. In 192-1, 
according to hloore,** Graham reported the finding of changes in the 
long bones in a case of sicklc-cell anemia, but there were no cranial 
alterations. However, since Graham’s report, it has been a common 
observation that in sickle-cell anemia there may he alterations both 
in the long bones and in the cranium. Whipple and Bradford' do 
not believe that the pathologic changes observed in certain of these 
anemias are adaptive reactions to hyperplasia of marrow. Thej' 
suggested that the abnormalities may be attributable in part to 
some metabolic disturbance on the order of abnormalities of bone in 
cases of scurr'v or acromegal}'. Tliey concluded that all the ab- 
normalities of these blood dyscrasias may be related to some racial 
or inherited defect. These remarks serve to illustrate that t})crc 
are sc\'eral groups of anemias which may produce skeletal and 
erauinl chauge.s. 

In both sickle-eell and hoinolytie anemia, the crania! vault may 
reveal an increased porosity of the cancellous portion of the Immu*. 
In the .severe and later stage of tiie disease tlierc may he lliiekening 
«»f the diploe to several times the normal. The outer table is tiiin 
and, during life, is not easily seen in the roentgenogram. In the 
drieil sjteoimcn, the outer table may crunii)lo away; sindi skulls 
may be (lc.scribcd as possessiiig “increased porosity.” 'Fhe roent- 
getiogratu reveals tl)e increased thickness and numerous fine stria- 
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tions, so-callcd sun-bursts, wliicli run perpendicularly to the tables 
of the skull. The long bones are wide because of an increase in the 
medullary portion, llarefaction of the medullary portion results 
in a transparent appearance of the roentgenogram. There may be 
irregular trabeculations in the pelvis, vertebrae, ribs, clavicles and 
scapulae. 

It is a singular fact that these prehistoric American people should 
have had changes in their skulls and long bones, which are so sug- 
gestive of blood dyscrasias, such as erythroblastic, hemolytic, sickle- 
cell and other anemias. To those who have an interest in racial 
susceptibility and immunity to certain diseases, the presence of 
anemias which are peculiar to the Mediterranean races and Africans 
among “Mound Builders” tends to support the suggestion of 
Whipple and Bradford, namely, that these anemias are the result of 
some racial or inherited defect. That the “Mound Builders” may 
have had these anemias serves as further evidence that this race 
had a dark skin which is characteristic too of the American Indian. 
The morbidity of these blood dyscrasias among the “Mound 
Builders” will never be known, but it was not great. It probably 
was no greater than is the incidence of sickle-cell anemia among their 
colored “brethren,” who at the present time tread the soil above 
their remains. Osseous changes, which are comparable to those 
described in this stud}’", have been reported to have occurred among 
ancient Egyptians and ancient French people of the Gallo-Roman 
Period.^ Moore made similar observations regarding ancient 
Peruvians. 

Syphilis. There were lesions of the long bones, clavicles, skulls, 
and bones of the nose, which were similar to those of sj'philis; 
the tibise often showed changes in the shafts. These changes, which 
were most prominent over the anterior surface of the middle third 
of the tibia were fusiform or oval in shape and shaded off rapidly 
toward the lower third, which was covered with muscle during life. 
Some tibia3 were greatly altered in appearance; the sharp anterior 
crest was replaced by a rounded surface and this thickening gave 
the shaft the appearance of having been bowed anteriorl 3 ^ FIbulm, 
radii, ulnaj, and claidcles showed similar changes, that is, a de- 
forming osteitis and a low-grade osteomyelitis of varying degree. 

In Table 1 we have tabulated the different bones of the same 
skeleton wliich showed lesions which may be characteristic of 


Tabli: 1. The Numbeu or Bones Which Revealed Changes Ciiail\cteristic 




or SvriirLTS. 




Skeleton 

Tiluio 

nUnlic 


Vlnn? 

Uunien 

Crania 

1 . . 

o 

3 





o 

, . . . 1 


1 

1 



3 . ! 

o 

, , 



1 


4 . . 

o 






5 . . 

. * . , 3 

« * 

* 




G . . 

o 

1 

2 

fj 

ft • 

1 
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sj'pliilis. There were other isolated specimens which sho^^•ed similar 
changes, but since no other part of the skeleton was tints affected 
thej’’ have not been enumerated. 

The best e^ddence of osseous syphilis would be to find changes 
characteristic of this disease present in the tibim, fibulte, radii, ulnae, 
and cranium of one skeleton. Such changes Avere found in one skele- 
ton .(Fig- 3) and are enumerated (Skeleton 6) in Table 1. Aside 
from this skeleton, Ave discoA^ered other tibi®, fibul®, claAdcles, which 
were tlie site of lesions suggesting lues, particularly gumraata. 
In one skull the nasal bones as well as the bones of the roof of the 
mouth were eroded. In this case, in AA’hich the changes in the bones 
of the nose and hard palate were charaeteristic of syphilis, Ave have a 
fragmentarj’ history. In the grave were deposited trinkets similar 
to those usuallj' buried AA’ith children, and in no other graA-e of an 
adult Avas this custom observed. This .suggests that possibly this 
person had the mentality of a child. 

SA'philis of the skull may manifest itself in different ways; each 
lesion may produce a characteristic appearance and the signs of the 
A'arious lesions maj" be present in the same skull. The gross appear- 
ance of a dried syphilitic skull therefore depends on the degree of the 
various predominating lesions. If periostitis Avith thickening Avas 
the predominating lesion, the skull Avould be increased in Aveight. 
The outer and inner surfaces of the calA’arium may shoAv various 
changes. Numerous abnormal Avascular grooves and foramina indi- 
cate an increased blood supply, Avhich is characteristic of early stages 
of syphilis of bone. The outer surface may present bony elevations 
AA'hich haA’e a more or less conA-ex surface, the so-called “ tuberen- 
lated” form of syphilitic osteitis. Other s^^philitic lesions of the 
cranium in most cases are localized, although extensiA'C regions may 
be iiiA’olA-ed as a result of confluent foci. The skull of Skeleton (> 
of Table 1 is an example of the “tuberculated ” form of syphilitic 
osteitis. 

The gross and the roentgenologic appearances of the foregoing 
specimens are in agreement that the changes aaxto similar to those 
produced by syphilis. HoAvcA-er, the po.ssibility that these changes 
Averc artefacts, the result of the long time that the skeletons had re- 
mained in the ground, Avas considered. To obA-iate any such jnistake, 
some of the sjieeimens Avere sectioned. A tibia (from Skeleton -f, 
Table 1 ) Avas sectioned and photographed (Fig. 4). Furtiier descrijv 
tiofi of this specimen is not necessary, for it i.s rather characteristic 
of the so-called “ blistering type ” of .SA-philis of bone. iMorc dctaile«l 
sectioning of these bones for microscopic study Avas attempted hut 
could not be done. Complete disintegration rc.sidtcd from attcnijit.- 
at dccalcificatiori. 

Syphilitic inA'oh'cmcnt of the bones of the body winch an* .-ui" r- 
ficiallv sitnatc'd is a chronic iidlarnmatory jiroce^s. 'I Iw diaem'-!-^ 
of syphilis which is ma/le solely on tlnta obtainwl from the study o. 
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skeletal luaterial is always open to question, because there is no 
certain way of proving that the changes present were not the result 
of a chronic infiamniatory process similar to that which may follow 
typhoid fever. 

Operative Procedures. One skull, which may have been an 
example of trephining by means of a stone implement, was most 
interesting. This skull belonged to a normally developed adult man. 
It revealed an irregularity of the external surface of the left frontal 
bone, which involved only the external plate. In the upper part 
of the left parietal bone were 3 irregularly outlined perforations. 
The edges of these perforations were smooth and showed e\ndences 
of healing. There were no bordering areas of necrosis or evidences 
of fractures in this skull. The bone adjacent to these perforations 
was not thickened nor did it reveal any abnormal alterations. There 
was a healed fracture of the left clavicle of this skeleton. 

The procedure of boring holes in the skull was practised ex- 
tensively by certain races of ancient South Americans. They used 
flints shaped for boring or scraping to perform these operations. 
The motive for such a drastic procedwe is not known. Authors 
with a kindly and humane feeling toward primitive people ivho 
practiced trephining have seen in it a surgical procedure, that is, 
a genuine desire to relieve suffering. Primitive people had highly 
developed instincts of self preservation. It would be difficult to 
imagine that a primitive person would submit to such a procedure 
after observing the terrific mortality which must have accompanied 
these “operations.” Fractures which ha\’e been observed in other 
bones of the same skeletons might well be evidence that these 
unfortunate persons did not voluntarily submit to the “operation.” 

We are, however, fully aware of the fact that trephining was 
seldom, if ever, practised by the aborigines north of Mexico; there- 
fore, this skull is presented as a probable example of this procedure. 
If it is not an example of trephining, the perforations in this .skull 
probably were the result of some other traumatic agent which was 
followed by infection, erosion of the bones, and attempts to heal. 
There were many examples of the scraping of long bones. These 
operations were usually done on diseased bones and will be discussed 
in detail in another communication on this subject. The “IMound 
Builders” extracted teeth and reduced fractures. 

Miscellaneous Lesions. A tibia, which belonged to a }’oung adult, 
had an osteoma at the distal end. This tumor was of the congenital 
type. No lesions that seemed to fulfill the requirements of malignant 
growths were observed in any specimen. 

Two healed fractures were found; one of these involved the right 
humerus and tlie otlier involved the left tibia. Tlie fragments had 
healed in perfect alignment. There were two til>ire which showed 
localized destruction of their cortices in the proximal thirds. Thc.se 
lc.sions were thought to be tlie result of puncture wounds, such as 
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might be inflicted by an arrofl', or wiiich miglit be the result of a 
Brodie’s^ abscess. In each case a ratiier marked osteitis liad been 
present in the region around the site of bone destruction for a long 
time. 

TJie teeth that were still present were generally sound. There 
were a feu’’ perfect sets of teeth; however, positive statements con- 
cerning the dentures of this race cannot be made because so many 
of the teeth had fallen out after death. A decayed tooth does not 
withstand being buried for a long time and it does not M'ithstand 
trauma incident to exhuming, or the subsequent dr3Tng. There 
were mandibles which showed evidence of marked dental infection 
and suppuration. Owing to the scarcity of stone, the corn was 
ground in wooden utensils ; the meal, therefore, contained a minimal 
amount of grit to wear down and to destroy’’ their teeth. 

Hj'pertrophic changes about the borders of the lumbar \’ertebne 
were occasional^'’ observed. Hj'pertrophic changes were present 
about the loiee joints in two skeletons. Three thoracic vertei>rm 
were fused and bowed anterior^' in the 'i’ery characteristic manner 
of spondjditis deformans. Fusion of the axis with the atlas was 
found in one skeleton. 

There "were no examples of an infectious type of arthritis or 
osseous tuberculosis. The presence of a lesion characteristic of 
tuberculosis would not be expected in bones which had been buried 
for so long a time. There were several examples of a severe, destruc- 
tive osteomj'elitis. One femm- was of special interest since it was 
enlarged to twice its normal diameter and it was literal^' hone.v- 
combed in appearance, with numerous intracommunicating canals 
throughout its entire length. 

Comment and Summary. As a rule, the skeletal remains of these 
people were well formed and well proportioned, which indicatc<l 
that the}' had an excellent muscular system. Anterior bowing or 
lateral deformities of the bones of the legs, such as arc seen in 
rickets, were not found. Irregular epiphyseal lines were not seen in 
any of the roentgenograms. The legs were straight, the pelves were 
narrow, and the arms were of moderate length. The heads were 
well formed if they had not been subjected to certain self-inflicted 
deforming procedures during their growth. In such cases the antero- 
posterior diameters were decreased and the bregmatic and lateral 
diameters were increased; these changes* produced “flat heads. 

In .some of these deformed heads there wore symmetrical depressions 
above the orbits. One can he certain that the shape of the.se hiwLs 
wa.s not the result of disease but the result of cradling or moulding 

during growth. , 

Bxatiiples of the so-called “infectiou.s arthriti.s’ were not loiini . 
Hypertrophic changes about the margins of the knee joint.s ami 
vertebni! were occasionally present. 'J'hcre were no change,'' c iar* 
aeteristic of tuberculo.sis. .Vn c.xcclhmt e.xample of s{>ond}'/tfi’ 
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deformans was present in three thoracic vertebras. Osteomyelitis 
in extreme degrees was present in several specimens. The teeth 
were usually good. Healed tooth sockets indicated the antemortem 
extraction of teeth. Cauterizing or scraping of diseased long bones 
of the legs was a fairly common procedure. Fractures of long bones 
were set mth a fair degree of precision. 

The gross and roentgenologic presence of bony changes which 
may be seen in certain anemias were observed in the bones of the 
long extinct “Mound Builders” of Eastern Arkansas. One can be 
reasonably sure that when these lesions are present in the cranium 
and when they are accompanied by changes in the long bones that 
the individual had a blood dyscrasia. The diagnosis of syphilis 
among precolohial Americans who li^^ed in Eastern Arkansas cannot 
be made absolutely. It is our opinion that sufficient evidence is 
present to say thej^ had it. It is important to emphasize that tlie 
tibim and other long bones which were studied and described in this 
report were well presein-ed. We are entirely in accord with the find- 
ings of Williams® and of Means,® namely, that syphilis was endemic 
ill North America before laiown contacts with Europeans. However, 
the findings recorded here are not presented as evidence of either 
the new or old world origin of syphilis. 
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EXPERIMENTAL RADIUM POISONING,^ 

n. Changes in the Teeth of Babbits Produced by Oral 
Administration of Radium Sulphate. 

By Maurice Rosextiial, IM.I)., 

ASSISTANT rKorusson, DEi’AnTME.vr or rATaonoav, lon<; island cullkoi: or 

MEDICINE, nnOOKLYN, N. I*. 

(From (he Department of Pathology, Long Island College of Medicine.) 

lx 1924, Theodore Blum,' a dentist, who was treating a painter 
of luminous watch dials for necrosis and osteomyelitis of the jaw 
bones, sugge.stcd that radium was the cause of this condition. This 
observation led to the investigations which c.stablished radium 
poisoning as an industrial hazard. In spite of the fact that it has 

* This inyosticjition hxs In'cn in.idc with the assistance of a prani from the Com- 
mhtee on Thera tic Research. Council on Pharmncologj' and Chemi 5 tr>% Amer- 
ican Medical Association, 
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since been shown- that gingivitis, buccal infection, necrosis and 
osteomj’elitis of the jaw are among the first symptoms to appear, 
no histologic studies of the teeth in the human cases or in experi- 
mental radium poisoning have been reported. Since the teeth are 
embedded in alveolar bone, which characteristically shows marked 
damage as a result of its radium content, and since they are similar 
to bonc_ in composition, it would appear unlikely that the teeth 
and their supporting tissues could escape injury. The teeth are 
being bombarded constantly by emanations from the radium stored 
in the bony structures surrounding them and also, as will be shown, 

^ by radium actually deposited in the teeth structures. 

The changes in the lymph nodes and bone marrow of rabbits 
who were given radium sulphate per os ]la^’■e been described in a 
previous communication.'* These animals not only developed path- 
ologic changes and a general s.ymptomatology closely resembling 
that of radium poisoning as manifested in the human cases, but 
also showed marked pathologic disturbances in the teeth. The 
following report deals with a description of the changes in the teetli 
and their supporting tissues as noted in this series of rabbits. 

To appreciate the pathologic processes discussed in this paper 
it might be helpful to review briefly the essential features of normal 
dentition in the rabbit. 


The rabbit lias 2 pairs of upper incisors. The large anterior upper 
incisors, which are much curved, show a well marked groove on 
their labial surface which extends from the apex to the cutting 
edge. Tin’s longitudinal groove gives the appearance of a channel 
whose walls .slope acutely to meet in a sharp angle. Behind each 
of these teeth is a diminutive posterior incisor. The single pair of 
lower incisors arc chisel-shaped and their roots extend far back into 
the jaws and also show the curve characteristic of an advanced 
rodent dentition. Tlie cheek teeth, of which there are 12 maxillary 
and 10 mandibular, are all molariform. The columns of teeth arc 
pressed together so that the anteroposterior diameter of each tooth 
is much less than the transverse. The lower molar teeth present 
on their occlusal surfaces three sharp grooves. These molar teeth 


articulate in such a manner that every lower tooth opposes 2 ui)per 
teeth; the first and last teeth of the ujjpcr jaw, however, have each 
only 1 opj)osing tooth. The incisors, as well as the cheek teeth, 
grtnv from persistent pidps and are therefore never .slicfl. J ht* rate 
of growdli of the incisor teeth is from 2 to 2 mm. per week throuirhoiit 
the life of the animal (Orban**). but tlic growth of new demine is 
balanced by a constant wearing down process (attrition), so that the 
teeth remain at a constant length. The hivestineiit of enaiml i» 
the incisor teeth, instead of being continued around flic vlioi 
circumferenee of the tooth, is confined to thi' anterior and lateral 
surfaces, on the former of which it is tiiiekot; the posterior sun.ui 
Is covered by a layer of j^rimary cenientnin. 'I he enamel organ, 
however, eoinpleteiy surrounds the ajiex of the roots, 
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Histologically, the dentine forms the greater portion of the entire 
tooth. Two layers of dentine can be distinguished, one of A^’•hich 
is a wide layer showing a more or less rhythmic and uniform strati- 
fication, with occasional shallow undulations. This is the layer 
which borders the pulp cavitJ^ An outer, narrower layer consists 
' of granules whieh gradually increase in size as they approach the 
periphery, where they coalesce into quite large “globules of calci- 
fieation.” As the dentine is followed towards the root the inner, 

■ stratified layer gradually decreases in width until it finally dis- 
appears, while the outer, granular layer, which is here considerably 
coarser, tapers to the apex.* 

Material and Method. Four rabbits 6 months of age were used, 
of which 2 were males, each weighing 2700 gm. and 2 females, each 
weighing 1800 gm. The animals were kept on a normal and ade- 
quate standard diet throughout the experiment. Each animal was 
fed several drops of a suspension of radium sulphate in glycerin 
by medicine dropper 3 times daily for a period of 90 consecutive 
days. By the end of this period, each rabbit had received orally 
about 100 micrograms of radium sulphate. Glycerin was found to 
be a suitable vehicle and the animals seemed to enjoy the sweet 
taste, thus insuring ingestion of most of the radium salts. The 
rabbits were observed daily for physical changes, and blood studies 
were made biweekly. The animals survived for 3, 12, 13 and 18 
months, respectively, after the cessation of radium administration. 

. Gross Changes of Teeth. For the first 2 months of the radium 
administration the teeth showed no abnormal changes. During the 
tliird months, however, the lower incisor teeth of all shoived a 
brown mottling. In the next few weeks the mottling became more 
mai'ked and similar discolorations gradually appeared on the otlier 
teeth. The entire length of the extraalveolar portion of the incisor 
teeth showed, on the labial and lateral aspects, a transverse corru- 
gation whicli was characterized bj" ridges, unevenly spaced and 
varying in thickness and height. The longitudinal groove on the 
labial surface of the upper incisor became shallower and more 
rounded. At this time, and associated with these dental changes, 
there was a gingivitis, and in manipulating the jaws there was 
manifested a progressive tenderness. Soon after the cessation of 
radium administration, a gradual abrasion of the lower incisor teeth 
became evident and this continued, until, in the animal which 
survived the longest (18 inhnths) the lower incisors became worn 
down to tlic gum margin. The upper incisors showed to a lesser 
degree the same changes, the sharp incisive edges being worn off 
(abraded) with the formation of broad occluding sur/acc.s. 

4 he upper and lower molar teeth also showed striking gross 
changes. They were irregularly abraded, some being worn doum to 
the gum margin. Some presented a single, flattened, oblique ,sur- 

* For a mon' dot.iilcd description of the histoloj^.- of rnhldts’ tcflh the render 
referred to the article by Orhan.* 
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face, while others were sharp, ragged and irregular. Small, oval 
and rounded pits were found on the lateral surfaces of the teeth. 
Irregular masses of bone had grown in between the teeth (Fig. 2) 
and produced a solid junction (ankylosis). 

In the meantime, the animals developed abscesses of tlie jaw, and 
Roentgen ray examination revealed irregular areas of rarefaction 
of the mandibular plates. When representative teeth were placed 
on extremely rapid, dry, photographic plates (Standard Orthonon, 
4.5 by 6 cm.) for 6 days, definite shadows (autophotographs) corre- - 
sponding to the shape of the various teeth were produced, indicating 
the presence of radium within the tooth. Normal rabbit tcetli 
treated in the same manner produced no changes on the photo- 
graphic plates (Fig. 3). 

Histologic Changes. Striking abnormalities were found in all 
structures of the teeth, in the periodontium and in the adjacent 
bone (Fig. lA). (Compare with Fig. IB.) The dentine showed 
evidence of disturbed calcification. In place of the normal, rhyth- 
mic stratification of the dentine, one found an irregularity in the 
spacing of the calcified and uncalcified la 3 ’ers. These incremental 
lines were sometimes localized in fan-shaped areas (Fig. 4) without 
anj' definite relationship to the pulp caA'ity. Not onty was there 
disturbance of the normal architecture, but there was also an 
excessive deposition of calcium in manj' of the incremental lines. 
The globules of calcification were verj" large and their union was 
incomplete, resulting in an increase in the number and size of the 
interglobular spaces. There were also' irregular zones of uncalcificd 
or poorly' calcified inatrix, which frequentl}' presented a porous or 
cystic appearance. Thus, zones of verv poorU' calcified or coni- 
pletelj’ uncalcified dentine were found irrcgularl.v distributed, or 
alternating with areas of excessive calcification, and without an\' 
definite relationship to the pulp cavit\'. Certain areas in the 
dentine revealed a decreased number of irregular tubules, which 
were widelj' spaced. 

The intraiilveolar portions of the teeth were irregular serrated 
as a result of deeply excavated areas of resorption of dentine, whieii 
were frccpicntl.v filled b,v a proliferating fibrolilastic tissue extending 
from the periodontium. Similar spaces, filled with the same type 
of proliferating fibroblastic tissue, were found in the center of the 
dentine structure, giving the appearance of internal areas of rrsorj)- 
tion. Serial sections showed that the so-^/alled internid areas of 
resorption coinnmnieatod with the excavated areas on the .‘-iir.nf 
of thetootb. These excavated areas were frequently lined bya depo- 
sition of mnentum. The comcntuin in places was of the }>ntnarj 
variety, consisting of a fine fibrillar stnnuiire. whereas in of ler 
plaee.s it was of the secondary variet.v, (^insisting of cells eni 
in a matrix and reseinbiing bone. In certain arcAs, '-'irciti 
around tlie roots, the .seeondary cemeiitnm showed a nutlulaminute* 




Fig. 1A. — A cross section of molar tooth showing deeply excavated areas of 
resorption of dentine (R), filled with proliferating fibroblastic tissue and small 
spicules of newly formed bone (S) Resorption of alveolar bone (A) . Heavy depo- 
sition of cementum (M). Resorption of intradental bony septum vith fibroblastic 
tissue replacement (B). Acellular alveolar bone marro^^ (D). 



m IB Cross section of lover molar tooth of normal rabbit (after Orban) 
ahoolar bone (A). Hnamel space (E). Intradental bony septum (B). Pulp (P). 
Ccnioutum (C), Periodontal membrane (M). 



Fig. 2. — Upper. — Ingrowth of bone between molar teeth, and abrasion of the 
incisor tooth. Due to its fragilifj', caused by the osteoporosis, the mandibular 
plate was separated in the process of preparation. Note the appearance of the 
normal mandible at the right. 

Fig. 2. — Lower. — Note the striking changes in the molar and incisor teeth of the 
radium-fed rabbit (A) as compared with the normal control rabbit (B). 









Fig. 5. — A larpe spicule of dentine (A) containing large globules of calcification, 
surrounded by fibroblastic proliferation (B). Surface of resorbed tooth lined by 
hyperplastic layer of sccondarj' cementum (C). Small cpithcIial-lincd cyst in jicrio- 
dontal membrane. 









9. — An epithelial lined ej'st containing cholesterol crystal spaces (A) 
periodontal membrane. 
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structure indicating a marked hyperplasia. The cementum cells in 
the superficial layers appeared normal, but in the deeper laj^ers 
near the dentine the cells had completely degenerated and the 
lacunae were empty. At times, a layer of primarj’^ cementum was 
found to alternate with a layer of secondar,y cementum; in other 
instances, fragments of fractured dentine were found to be reunited 
by an ingrowth of excessively calcified cementum. The fibroblasts 
of the peridontal membrane showed extensive proliferation. The 
cells were arranged in irregular, coursing bands and the nuclei 
showed numerous mitotic figures. In places, this tissue was infil- 
trated by a few lymphocytes and plasma cells. It showed but 
slight vascularity and contained no giant cells. It showed also 
occasional, globular, calcified bodies with concentric laminations 
(cementicles) . As stated above, this hyperplastic tissue not onlj'- 
invaded the tooth structure but also extended into the marrow 
spaces of the surrounding bone. The bone of the alveolar processes 
had been extensively replaced by large, irregular masses of newly 
formed bony trabecula and presented a compact structure wherein 
the lacunfE were closely set and the marrow spaces smaller than in 
the corresponding sections from control animals. Large, irregularly 
shaped masses of this uniform bone were frequently found attached 
to the teeth by secondary cementum, producing solid junctions 
(ankylosis) between bone and the resorbing teeth (Fig. 6). In 
some sections almost the entire intraalveolar portions of the teeth 
were found to be resorbed and replaced b.y newly formed bone, 
which was also focally united to tooth structures. It was observed 
that the dentine bordering the pulp cavity showed no areas of 
resorption. This observation is similar to that of J. Tomes on the 
resorption of deciduous teeth.® 

Fractures of the dentine involving the calcified areas were occa- 
sionally encountered. Irregular spicules of dentine, varying in size 
and showing large globules of calcification, were found completely 
separated from the tooth and surrounded by proliferated fibroblastic 
tissue (Fig. 5). Osteoclasts were not found along the borders of 
the resorbing dentine nor in the vicinity of the sequestrated pieces 
of dentine; in fact, only a few of these cells were found near the 
rcsorbing alveolar bone. The bone marrow of the alveolar processes 
was almost completely acellular and presented a mjrxomatous 
appearance. The arterioles, in many places, showed varying 
degrees of intimal proliferation; occasionally, they even presented 
complete obliteration of the lumen. The media showed degener- 
ative changes and small areas of neero.sis. 

No normal pulp tissue was found in any of the sections. The 
pulp ehamber.s were completely or partially filled with secondary 
dentine which showed a scant number of irregular dentinal tubules. 
Ik'twccn this irregular secondary dentine and the surrounding layer 
of primary dentine there was a transitional zone consisting of 
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darker staining, more compact, undiflerentiated dentine (Fig. 7). 
Only rarely were any cellular elements found in the pulp chamber 
and these usually consisted of fibroblasts and occasional blood- 
vessels. ^Vhere secondary cementum was found in the pulp cliam- 
bers it was located near the roots, apparently representing an 
ingrovi;h from without. 

^ Frequently the enamel organ showed various stages of degenera- 
tion, including complete necrosis. The ameloblasts, normally 
present as a single layer of tall, regularly arranged columnar cells 
with basally placed nuclei, showed ^'arious degrees of flattening; 
in some areas they appeared as low cuboidal cells until centrally 
placed nuclei, while in other areas there was marked atrophy or 
complete disappearance of tliis layer. The epithelial cells of the 
stratum intermedium showed hjqierplastic changes, as evidenced 
by the widening of tins layer and the presence of more numerous 
mitotic figures than are normally seen. The cells of the stellate 
reticulum showed necrosis as evidenced by the fading of their 
nuclei and the loss of their cellular outlines. About the apices 
there was an e.xtensive proliferation of atypical epithelial cells. 
TJiese cells, at times, bore a resemblance to those of the stratum 
intermedium and were arranged in streaming strands or in con- 
centric whorls. Intermigled with these cells were cells resembling 
those of the stellate reticulum, the latter being in various stages 
of degeneration (Fig. 8). In some instances there were small, 
isolated, irregularly shaped areas of necrosis, in which the cellular 
details were completely lost and vacuolization was pronounced. 
Occasionally, globular, calcified masses, presenting a concentrically 
laminated appearance, were found in this liyperplastic tissue. 
Although the above description strongly suggests that these areas 
arose from the enamel organ, it is also possible that they had tlieir 
origin in the epithelial rests normally present in the periodontal 
membrane. 

A conspicuous feature of many of the sections was the presence 
of cysts, obviously arising in the periodontal membrane. These 
structures were lined by a broad layer of .stratified squamous epi- 
thelium and contained desquamated epithelial cells, albuminous 
fluid, and chole.stcrol crystal .spaces. The manner of their develop- 
ment was suggested by the finding of areas of necrosis and small 
cystic spaces in the center of rounded masses of [wolifcratcil cpi- 
tiielial cells, whidi probably liad their origin in the aforementioned 
epithelial rc.sts of the periodontal memljrane. The absecsscs of 
the jaw.s found <luring life were considered to have arisen thmut i 
infection of certain of these radicular cysts (i'ig, fl)- 

'I’lu* gingival tissue al.^-o showed proliferative and <l<-gcneratnt 
ehuuges. X<.t infix'qnentiy. .small nodular jirotrtisions. orminatmi: 
from the interdent;d papiihc, were seen. '1 hese wen- mo.-i n - 
qiiently found near or protruding into cxcavatcii portions m 
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teeth. They were covered by a layer of hornified, hyperplastic^, 
epithelial cells and the subepithelial tissue was fibrous and poorly 
vascularized. In histologic appearance, they resembled papillomas 
(hypertrophic gingivitis) (Fig. 10). 

Summary. Observations on animals given radium sulphate per os 
show that the radium is stored not only in the ah'eolar bone of the 
jaw but also in the teeth themselves, producing a pronounced alter- 
ation of the entire morphologic picture of the tooth. 

There is a marked disturbance in calcification, with resorption 
of teeth and the formation of ankylosis by the ingrowth of newly 
formed hone, which also replaces the absorbed bone of the alveolar 
process. The essential changes in the enamel organ consist of 
flattening and atrophy of the ameloblasts, with hyperplasia of the 
stratum intermedium and subsequent degeneration and necrosis of 
the entire formative structure. The normal pulp tissue is replaced 
by abnormal, irregular secondary dentine masses. The surrounding 
periodontium sliows an extreme hyperplasia of fibroblastic tissue, 
with invasion of surrounding structures. The development of cysts 
arising from epithelial rests in this membrane is also an interesting 
finding. 

BIBLIOGRAPHY. 

(1.) Blum, T.: J. Am. Dent. Assn., 11, 802, 1924. (2.) Martland, H, S,: J. Am. 

Med. Assn., 92, 460, 552, 1929. (3.) Orban, Pf,: Vrtljschr. f. Zahnh., 41, 263, 1925. 

(4.) Rosenthal, M., and Grace, E. J.; Am. J. Med. Sci., 191, 607, 1936. (5.) Tomes, 

J. : Dental Surgeiy, Jjondon, Lindsay and Blacldston, 1859. 


THE GASTRIC ACIDITY IN ALCOHOL ADDICTS. 

With Observations on the Relation of the B Vitamins 

TO Achlorhydria. 
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(From the Department of Medicine, New York University College of Medicine, and 
the Psychiatric Medical Service of the Third (New York University) 
Medical Di\*ision, Bclle\Tie Hospital.) 

Alcohol is an agent alleged to impair gastric secretion. As early 
as ISSO Iwinviek'’' stated that the prolonged excessive use of alcohol 
ciuischI injury to the gastric mucosa with subsequent lack of secre- 
tion. Some '2r> ycar.-i later Faber and Lange,-’ on the basis of patho- 
logic studies, stressed alcohol as an exogenous cause of ‘‘gastritis” 
and the accompanying anacidity. As recently as 1020 Faber’ 
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again emphasized tliis vie\Y. i\Ierritt and jMoore’^ in 1930 reported 
the gastric analyses as normal in 7 of 8 alcohol addicts. i\Iinot, 
Strauss and Cobbi^ studied by fractional analysis the gastric secre- 
tion of 43 patients with “alcoholic” polyneuritis, using either the 
Ewald or the alcohol test meal, but administering histamine to 
only half of tlieir subjects showing achlorhydria. By these methods 
they found the incidence of achlorhydria to be 50%, hypochlorhydria 
33 % and adequate free acidity 17 %. The expected normal incidence 
of achlorhydria in their subjects was 12%. As they were unable to 
find significant statistical data concerning the state of tlie gastric 
secretion in alcohol addiction, these authors could not conclude 
whetlier the increased incidence of achlorhydria and hypochlor- 
hydria was characteristic of “alcoholic” polyneuritis or merely of 
chronic alcoholism. 



In order to obtain significant data concerning the state of the 
gastric acidity in chronic alcoholism, we have studied the gastric 
acidity curves of lO.o alcohol adilicts, of whom 77 were males and 
28 were females. These subjects used alcohol in large {piantitic-s 
over periods ranging from months to years, cither daily or periodic- 
ally. The method of conducting the test was that advocated In 
Bloomfield and Polland.* The alcohol test meal was u.scd, and ln.->- 
taminc given if free acid was absent in the first three samples. 
The gastric analyses reported in this paper were obtained as a rule 
between the third and seventh day of hosiiitalization. 

The criteria established by Vanzant and as.soeiatc.s” arc h.-'mJ to 
classify these subjects into four groups according to the maxninin! 
degree of free acid found. .Vchlorhydria is the cfiinplcm 
of free acid after the administral ion of hist.-mihie. 1 Iyi)r.<’h orliyiina 
inoludi^s vahirs from 1 to 20 imits in uiaK> ata 

iinit.s in females. Buchlorhydria, or normal vahns. rauLt ’ f*’'*’ ’ 
to r,{> unit.‘= of free acid in male.s and 20 to 4!i units m fernah-^. l i} V •' 






JOFFE, JOLLIFFE: GASTRIC ACIDITY IN ALCOHOL ADDICTS 503 

chlorhydria includes free acid values of over 59 units in males and 
of over 49 units in females. 

Liver function studies were conducted on these patients by 
methods reported in a previous study on catarrhal jaundice.^ 
Since the degree of bromsulphalein retention'® at the end of 30 min- 
utes seemed in general to parallel the degree of liver dysfunction 
as measured by the other tests, we are reporting in this paper only 
the results of tliis test. A complete hematologic status was deter- 
mined at weekly intervals on each of these patients. Haden’s® 
methods and criteria, corrected for our laboratory, were used on 
patients examined prior to September, 1935. Since then Win- 
trobe’s-' methods and criteria have been used. 

Result.s. The distribution of the tjqies of acid secretion ob- 
tained in our 105 patients is presented in Figure 1. Adequate secretion 
(euchlorhydria and hjqierchlorhydria) of free acid occurred in 32% 
of the 77 male subjects and in 29% of the 28 female subjects. Inad- 
equate secretion (achlorh5’'dria and hypochlorhydria) of free acid 
was found in 68% of the male subjects and in 71% of the female 
subjects. Achlorhydria occurred in 30% of the males and 35% of 
the females, while hypochlorliydria was found in an additional 
38% of the males and 36% of the females. In Table 1 we have 

Table 1. — Age and Sex Distuibdtion or AcHLonm dhta in 105 Alcohol Addicts. 

I Males Females 


Anacichty Anacidity. 


Apes 



' Total 1 
t asos ! 

1 i 

Total 

Per cent 

froqucnr> 

Per i cat 
normal 
c\pc< ted 
fr< quetK v 

Tot il 
ca'«C8 

Total 
i aSf s 

Por cent 
frotiucnry 

Per cent 
normal 
expected 
frcqucnry 

20-29 

2 j 

0 

0 

2 90 

5 

0 

0 

4 70 

30-39 

20 

h i 

I mo i 

1 3 50 

‘ S 

1 

12 5 j 

1 7 50 

40-49 

30 ‘ 

8 

20 0 1 

[ 10 00 

! 9 

5 

55 5 i 

19 10 

50-59 

21 

G 

1 2S 5 

1 13 00 

4 

3 

75 0 i 

18.00 

GO 09 

4 

I 

1 25 0 

1 3i 70 

2 

1 

1 50 0 

21 90 

Totals 

1 

23 

j 29 9 

1 10 2s 

28 

10 

35 7 

' 13.25 


tabulated the incidence of achlorhydria in our subjects according 
to age and sex, and in Figure 2 we have compared these findings with 
the ex])ected frequency in a group of normal individuals from the 
data of Bloomfield and Polland.- In each age group in both male 
and female subjects between the ages of 30 and 59 the frequency of 
achlorhydria exceeded the expected normal incidence. In the male 
groiqis between 30 and 59 years of age there are sufficient cases 
for tlie results to be significant. In the female groups the number 
of cases is small, but since the results parallel the findings in the 
male groups they, too, are probably significant. 
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Pellagra was present in 27 (26%) of our suhjects, all but 5 of 
whom had in addition a polyneuritis. Adequate secretion of free 
acid occurred in 11%, h 5 T}ochlorhydria in 37%, and achlorhydria 
m 52 % of the subjects in this group. The incidence of achlorhydria 
in this group is about the median of that reported by various 
workers® in endemic pellagra. 



Fio* — Ape and sox distribution of aehlorhydria in aU'ohot addiets and normal 

subjects. 


Polyneuritis was present in 74 (70%) of our subjects, 22 of whom 
also had pellagra. Since the gastric acidity of the j)ellagrins has 
been noted sejiaratcly, we have included in this group only the 
52 subjects without pellagra. Adequate secretion of free acid 
occurred in 29%, hypochlorhydria in *12%, and achlorhydria in 
29% of the sid»jects in this group. Our incidence of achlorhydria 
in tins polyneuritic group without ijcdlagra is smaller than the .'>')% 
reported by i\rinot, Strauss and Cold).'® d'bis difference can be 
largely explained by the facts that tiicy usofi bistaniine to stimulate 
gastric .secretion in only one-half of their cases showing achkir- 
hydria, and that M subjects having pellagra were included in their 
polyneuritic grouj). 

Our 2(i subjects who ilid not have jwllagni or jadynenritts an> 
included in an “uncomjdicatcd" gronj). Adef)uate. secretion 
acid oca.’urred in ')S%, Jiyjmcblorbydria in 27% and acidor iy< n;*. 
in 15% of tbc.'C .subjects, d'be expected fn'quency of ucldnrh.vdna 
in a group of norma! subjer-t.s of the s.'ime age and sox <n?tnbiitio.> 
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would be about 12%. The difference of 3% is probablj^ not sig- 
nificant. In tliis group of 26 ''uncomplicated” alcohol addicts, 
16 gave reliable histories from which the ^ht/cal ratios^'’ could be 
estimated, which permitted us“ to estimate quantitatively the 
adequacy of their diets in respect to vitamin B. These subjects, 
as pointed out by Jolliffe, Colbert and Joffe,^^ failed to develop 
polyneuritis either because their vitamin B intake was adequate 
or because of tlie short duration of the deficiency. In this group 
of 16 subjects without clinical evidence of vitamin B deficiency, 
only 1 subject had achlorhydria, 1 had h}q)ochlorhydria, and the 
remaining 14 3delded adequate acid values. This result is no 
different than one would expect in a group of normal subjects of 
the same age and sex distribution. 

Quantitative anemia occurred in 80% of our 105 subjects. The 
red cells of all subjects, however, are classified as normocjdic, 
microcj'^tic, or macrocjdic as determined bj^ the volume index or 
the mean corpuscular volume. Normocjdosis was present in 36%, 
microc.ytosis in 26% and macrocjdosis in 36% of the subjects. 
Achlorhydria occurred in 40% of the normocytic group, in 38% of 
the microc^dic group and in onlj'' 20% of the macrocjdic group. 
In tlie subjects having achlorltydria, normocjdosis occurred in 45%, 
microcjdosis in 31% and macrocjdosis in only 24%. 

Correlation of tlie liver function tests with the gastric aciditv is 
especially important in view of the high incidence of achlorh.vdria 
in liver disease. As a group those deficient in acid secretion showed 
a slightlj'^ greater impairment of liver function, as measured b}' the 
tests used, than did those with adequate acid secretion. In the 
acid deficient group the a^’■erage of the initial bromsulphalein reten- 
tion was 28. 5 ± 12.6 as compared with 21.5 ± 12.7 in the acid 
adequate group. In view of this large probable error in each group 
the difference is not statisticallj’" significant. Because of the marked 
difference in incidence of achlorhj'dria in the pellagrins, the pol.v- 
neuritics, and in the "uncomplicated” group, we have compared 
the degree of liver dj'sfunction in tliese three groups, irrespective 
of the state of die gastric acidity. The average initial bromsul- 
phalcin retention in the pellagrins was 37.5 — 14.9, in the poh- 
neuritics 24.1 ± 12.1, and in the "uncomplicated” group 22.1 ± 11.3. 
The results in the pol.vneuritic and "uncomplicated” groups are 
practicall\' identical. In view of the size of the probable error, 
the greater retention of bromsulphalein in the pellagrins over that 
of the other two groups is probably* not significant. These results 
may represent only the inadeqi\ac\' of our methods of testing the 
functions of the liver. 

Discussion. The stud.v of the gastric acidity in this group of 
105 alcohol addicts during the latter half of tlie first week of hos- 
jiitalization showed aclilorh.vdria in about one-third of all subjects, 
with another one-third showing h^'iiochlorhydria and one-third show- 

^OL, 103, ^o. 4 , — iriuL, 1037 IS 
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iiig adecjuate secretion of free acid. The expected frequency of 
• achloriiydria in a normal group of the same age and sex distribution 
as calculated from the data of Bloomfield and Polland- would be 
about 11%. The frequency of achlorhydria in tliis group of alcohol 
addicts is, therefore, about 3 times the expected normal. Is tins 
high incidence of achlorhydria due to the direct effect of alcohol 
per se? Is it due to or merely associated with tlie dietary defi- 
ciency causing polyneuritis or pellagra? Is it due to or associated 
with the macrocytic anemia or the liver disease? We have shown 
that there is no evidence relating it to macrocjdic anemia or liver 
disease in our subjects. We believe that it is not due to alcohol 
per se; that it is associated witli polyneuritis but is not due to 
vitamin B deficiency; also, that it is associated witli pellagra but 
not definitely due to a lack of the pellagra preventive factor. 
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In su]>port of these contentions we present tlie following cviflenre. 
Achlorhydria occurred in 52% of the pellagrins, in 29% of the 
nciiritics, and in 15% of the '‘uncomplicated^^ group (Idg. 

The duration of the immediate bout of alcoholism in the above 
three grou})s, though there are exceptions, can be roughly estinintcd 
as follows: months to years in the pellagrins, weeks to months in 
the polyncnritics, and days to weeks in the ‘‘uncomplicated 
group. The incidence of achlorhydria, therefore, seems to vary 
directly witli the duration of the alcoholism. Evidence, lKiwc\cr, 
that tins assumption is not valid is furnished by a critical ann!v>ij 
of our data. It is true that tlic entire “uncomplicatecr' grotip Imu 
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an average per diem intake of alcohol less than the average of the 
polyneuritic group. Nevertheless, many of these subjects drank a 
sufficient quantity of whiskey over an effective period of time to 
cause achlorhydria if alcohol per se were its cause. To illustrate 
this point, 9 of the 16 ‘'uncomplicated” subjects giving adequate 
histories^^ used from 8 -to 24 ounces of whiskey daily for periods 
varying from 6 months to 40 years. The average maximum free 
acidity in this group was 40 units, with histamine stimulation 
required' in but 1 subject. In the 24 subjects with polyneuritis 
who gave adequate histories, 11 subjects used 8 to 24 ounces of 
whiskey daily for periods varying from 6 months to 25 years. 
The average maximum free acidity in this group was 25 units, but 
histamine stimulation was required in 8 subjects. Prior to the 
administration of histamine the free acidity averaged only 7 units. 
The relative necessity of administering histamine in these two 
groups indicates the relative incidence of anacidity without stim- 
ulation by this drug, and suggests that the difference of maximum 
free acidity in the two groups is significant. Since the group showing 
a normal incidence of achlorhydria used as much whiskey and over 
as long a period of time as tlie group showing a high incidence of 
achlorhydria, we believe that alcohol per se is not the cause of 
achlorhydria in the alcohol addict. 

The 26 “uncomplicated” subjects did not have polyneuritis 
because, as shown by Jolliffe, Colbert and Joffe,^^ either an adequate 
intake of vitamin B was maintained or the duration of the deficiency 
was very brief.' Of the 16 subjects in this group whose vit/cal 
ratios could be estimated quantitatively, “ only 1 subject (417) had 
achlorhydria, 1 (325) showed hypochlorhydria, and the remaining 
14 subjects showed adequate acid secretion. In our group of 52 alco- 
hol addicts with polyneuritis we were able to estimate quantitatively 
the vit/cal ratios of 24. As measured by this ratio, each of these 
24 subjects had a vitamin B intake below his predicted requirement 
over a period of time adequate to produce poljmeuritis.^^ Achlor- 
hydria occurred in 7 of these (Subjects 258, 300, 327, 336, 388, 392 
and 468), an incidence of 29%, which is identical with the incidence 
found in the entire poljmeuritic group of 52 subjects. From the 
fact that achlorhydria is relatively common in alcohol addicts with 
proven vitamin B deficiency and of but normal frequency in alcohol 
addicts without vitamin B deficiency, it would appear that vita- 
min B is an achlorhydria preventive factor. This evidence is, 
however, not conclusive, as the achlorhydria preventive factor may 
be a separate entity frequently inadequate in American diets when 
vitamin B is also inadequate. In support of the conjecture that 
the achlorhydria preventive factor and vitamin B arc not the same 
fraction of tlie vitamin B complex we have the work of Ivitamura 
and Shinvazono'"* and Keefer,'- who show that achlorhydria is not 
associated with beriberi, the classic clinical picture of vitamin B 
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deficiency. Additional e^^dence that vitamin B and the aclilor- 
hydria preventive factor are not identical may be inferred from the 
gastric acidity of the o subjects in this study who had pellagra 
without polyneuritis. CowgilP*” used tlic presence or absence of 
pol\Tieuritis as tlie criterion of the adequacy or inadequacy of a 
diet in the determination of the Autamin B requirement of man. 
These 5 subjects^ on this basis, were not vitamin B deficient. Achlor- 
hydria, however, Avas present in 4 of these 5 subjects, while the fifth 
shoAA'ed hjqiochlorhydria. In endemic pellagra aclilorhydria occurs 
in about 35 to 90% of the subjects;® if these pellagrins consumed 
a diet similar to Goldberger’s® or tlie traditional diet of Southern 
pellagrins, consisting of salt pork, corn, and molasses, they AA'ould 
presumably haA'e an adequate Adtamin B intake.®'' In endemic 
pellagra, therefore, Autamin B in amounts sufficient to prcA'ent the 
dcA’-elopment of polyneuritis does not prevent the develojiment of 
achlorhydria. This suggests that the achlorhydria pre\'entiA'e factor 
and the pellagra preA^entiA'e factor are frequently associated, or 
they may be the same fraction of tlie A'itamin B coinjilex. But how 
Avould a deficiency in the pellagra prcA'entiAm factor cause achlor- 
hydria in a subject AA'ith poljmeuritis uncomplicated by clinical 
pellagra? In our experience tlie alcohol addict AA’ith polyneuriti.s 
usually consumes a diet qualitath'ely inadequate in the entire 
A’itamin B complex as aa’cH as in A’itamin B. The failure of mo.st 
subjects to deA’clop pellagra can be attributed to tlie fact that 
vitamin B deficiency manifests itself by pobTieuritis in from 7 to 
21 days of estimated absolute deficiency,*^ AA’hile clinical cA’idcncc 
of deficiency in tlic pellagra preA'entiA’e factor' requires a relatiA'ely 
longer period of time to become manifest. If the A’itamin B defi- 
ciency. that is polyneuritis, does not result in the restriction of 
alcohol and the resumption of an adequate diet, clinical jicllagra 
may still not develop unless the patient is exjiosed to a dermatitic 
exciting factor present in sunlight. It is possible therefore that a 
lack of the pellagra preA’cntiA-e factor causes achlorhydria cA’on 


though clinical pellagra may not exist. CoAvgill,®" lioAA’CA’cr, Avas 
unable to impair ga.stric secretion in dogs by means of the (ndd- 
berger diet. In A’ieu’ of the recent Avork of BufTin*' and Smith and 
Spies’® it AA’ould be interesting to note tlie effect of sunlight on the 
gastric secretion of these animals. CoAA’gill®'' Avas able,_hoAA’CA’er, to 
impair gastric secretion by feeding a diet inadequate in the entire 
A’itanun B complex, and to cause a return of gastric secretion I>a 
the addition of VitaA'ose to the diet. From these e.xpcriment.s 
('owgill inferred that A’itamin B Avas necessary to maintain adcfiuate 
gastric secretion. \'ita\'()sc, hoAAX'A'cr, contains in addition to aiLi- 
min B other fractions of the A'itamin B complex, and this conehi.'-ion 
is not necessarily valid. In this connection Wefi.ster ami .Anno'ir 
shoAA- that autoclaA’cfl yeast, in which the A'itarnin B is {•rc.sinnim > 
destroyed, is effcctiA’c in restoring normal gastric secretion in ain- 
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mals on a vitamin B complex deficient diet, though not as effective 
as non-autoclaved yeast. They also note that vitamins A, D or C 
apparently play no role in the maintenance of normal gastric 
secretion. 

From the entire line of reasoning here presented it seems to us 
that an achlorhydria preventive factor is contained in the vitamin B 
com])lex. It is probably not tlie heat labile antineuritic vitamin B 
fraction. It Is closely associated with the heat stable antidermatic 
pellagra preventive fraction. In view of the facts that achlorhydria 
is not constantly associated with pellagra and that vitamin G is 
now thought to consist of several fractions such as the pellagra 
preventive factor, tlie antiblack tongue factor, lacto-flavin, and 
vitamin Br,* it seems probable that the achlorhydria preventive 
factor and the pellagra preventive factor are not identical. If this 
latter conjecture is true, one may speculate that this achlorhydria 
preventive factor is partially heat laljile; tliat it is present in ade- 
quate amounts in the diet of Chinese who develop beriberi, but is 
frequently inadequate in the diet of alcohol addicts who develop 
polyneuritis or pellagra. It may be suggested therefore,- in order 
to prevent achlorhydria, that the chronic alcohol addict who will 
not or cannot resume normal drinking habits should supplement 
his diet with a rich source of the vitamin B complex. 

Summary and Conclusions. We have studied by uniform methods 
the gastric acidity curves of 105 chronic alcohol addicts. Whereas 
the expected incidence of achlorhydria in a normal group of the 
same age and sex distribution would be 11%, in this alcoholic group 
achlorhydria occurred in 33%. Dividing the subjects into' three 
subgroups as follows: the “uncomplicated” subjects, the polyneuri- 
tics and the pellagrins, achlorhydria occurred in 15, 29 and 52%, 
respectively. Achlorhydria was not related to the degree or duration 
of the alcohol addiction, and did not occur in greater frequency in 
subjects having macrocytic anemia or showing the greater degree 
of liver dysfunction. We have discussed the possibility of an achlor- 
hydria preventive factor being a part of the vitamin B complex 
but not identical Avith either the vitamin B or the pellagra pre- 
ventive fraction. We conclude that; 

1. Alcohol AT does not cause achlorhydria in the alcohol addict. 

2. An achlorhydria j^reventive factor is probably present in tlie 
vitamin B complex. 
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KOENTGENOGRAPHIC STUDIES OF THE MUCOUS MEMBRANE 

OF THE COLON. 


HI. Mucosae Detail Studies as an Aid in the Early 
Recognition of Carcinoma of the Colon. 


By Harry G. Jacobi, M.D., 

ASSOCIATE ATTESH>IXG nn’SICIAX, liEXOX Illljtj HOSPITAL, 
AND 

Franz J. Lust, M.D., 

N'E\V YORK CITY. 


The detection of growths iu the colon lias always been attended 
by great diflicnlty and in many instances with great uncertainty. 
We are all familiar with cases where repeated routine Roentgen ray 
examinations both by the oral method and by means of the barimn 
enema have failed to furnish adequate information, thereby causing 
us to overlook the presence of a carcinoma. Such experiences are 
embarrassing to the physician and unfortunate for the patient. 
This situation has been so keenly felt both by surgeons and clini- 
cians that it is quite needless to cite supporting statistics. 

We have attempted to ])erfcct a method which will lessen this 
possibility of error. There arc two main factors responsible for 
the difficulties ciicoimtcred in the Roentgen ray diagnosis of the 


large intestines. The fir.st is anatomic, due to such causes as spasm, 
congenital and acquired adhesions, malpositions and redtindaiK*}* 
Over such causes^ the roentgenologist has lint limited control. 1 hf 
second factor is that of the method itself which is employed to 
detect such lesions, rocntgcnographically. It is tliis factor nhn i 
can he so improved as to give the neccs*<ary aid in diagno^i:^. 

It is our purpose to ilescrilM* a metliod of *'inu(’osal detail >tia y 
whif*h has liecn in use rather ext(*nsively afiroad but 
n*(*eived the attention in this country that it dcMTvc’S. J mvna * # 
amount of the work in this fhdd has. of ('oursc. b('cu done wihi 
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respect to tlie mucosa of the stomach. In this field the pioneer 
work of Kalkhrcnner,'' Berg^" and ICnothes deserves mention. 

Various methods have been described from time to time to enable 
the roentgeno]ogi.st to visualize more clearlj'^ lesions of the colon 
and sigmoid. The early work of Fischer" on the double contrast 
enema has yielded excellent results in visualizing such lesions as 
polyps, small adenomas or early fungating neoplasms which might 
be completely lost to view by the single contrast enema because 
of the fact that by this latter method the lesion is usually completely 
surrounded and hidden by the dense opaque column of the barium 
mixture. Weber'* more recently has revi'ved this method particu- 
larly in demonstrating polypoid lesions and polyposis of the large 
intestines. Especially in constricting lesions of the colon is this 
method of double contrast medium of extreme value. Gershon- 
Cohen and Shay,® using the double contrast enema, found that 
with respect to neoplasms of the large intestines, there is no advan- 
tage in using this method where the lesion is moderately or far 
advanced. In their experience, it was most valuable in detecting 
early intraluminal neoplastic processes which single contrast does 
not reveal. 

Various manipulations have been advocated as a means of clearing 
awa}'^ redundant coils of gut and thus helping in the detection of 
filling defects. Stewart and IHick® advocated the examination of 
the colon bj'^ the oblique roentgenograms and roentgenoscopy, when 
only the pelvic colon contains barium. By this means they have 
been able to overcome defects due to such causes as coils of terminal 
ileum containing barium, low position of the cecum and redundancy 
of the sigmoid. By their method the sigmoid, posterior rectum 
and anal region are clearly outlined. 

When it comes to the consideration of vory early changes in the 
mucosa of the large bowel, none of the alcove methods seem to be 
adequate enough to demonstrate such changes. Yet it is in these 
veiy cases of early neoplastic change and infiltration that the early 
surgical remo\'al of the lesion holds out the greatest hope for cure. 
The routine barium clysma employed for the Roentgen ray of the 
colon causes a moderate di.stention of the viscus, so that only the 
edges of the gut are visualized. It is only after a certain amount 
of emptying of the colon has taken place tliat the actual details 
of the mucosal folds are obtained. Such studies have been reported 
by Berg’^ and Maingot, Sarasin and Duclos.'* However, use of this 
inothod as a routine procedure, to the exclusion of all other methods, 
is not the intention or purpose of our present report, for the very 
reason that it requires much time, patience and perfection of tech- 
nique in order to obtain .satisfactory results. 'J'he eifort is well 
rewarded when employed in very early infiltrative lesions of tlic 
colonic mucous membrane which are attended by the best and most 
favorable results by surgical removal. It is, therefore, incumbent 
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upon both the clinician and surgeon to be sufficiently conversant 
witli the possibilities of this method in such early lesions in order 
to insist upon its more frequent use. 

Recently we® reported such mucosal studies as observed in the 
normal colon. The appearance of the mucosal pattern dilfers some- 
what in the different parts of the colon. Thorough familiarity 
with this normal appearance is absolutely essential for the detection 
of abnormalities in this mucosal pattern. 

Method of Procedure. The first essential for the proper execution of 
this method is to have as clean a colon as is possible. To efTect this the 
preparation of the patient begins a day previous to tlie actual examination, 
during which time only a light low-residue diet is allowed. In the evening 
before the examination a dose of milk of magnesia or cascara is given. The 
follondng morning two enemas containing about a quart of water with 
some Castile soap is used at l-hour intervals. Two to 3 hours after the 
last enema, the patient is ready for examination. A cup of tea or coilec 
may be allowed in the morning but nothing else. The barium enema 
itself consists of about 1 quart of a barium mixture prepared in j^lain water. 
No milk or mvicilage is to be used in the preparation of this solution as they 
tend to delay the evacuation of the colon. 

The slow administration of the barium enema is then started under proper 
fluoroscopic control, in order to detect the presence of stenosing lesions 
immediately. As soon as the tip of the contrast material has reached the 
hepatic flexure of the colon it is discontinued. The patient is then in- 
structed to turn on his right side. Yevy often the barium will iill out tlK‘ 
cecum without giving more barium. Too much contrast material if admin- 
istered will not only cause distress but in many cases results in leakage into 
the small intestine. \Mien this has occurred, the subsequent evacuation of 
the large bowel upon which the success of this method depends will he 
scrio\isly hindered and will make proper mucosal study almost impossible. 
A film is then taken with the patient Ijdng on his abdomen. The patient 
is then instructed to evacuate as much of the barium enema as jiossilde. 
Repeated fluoroscopic examination is tlion made to determine whether the 
correct amount of barium is present to outline the mucosal wall. Some- 
times the period of evacuation may take 30 to 45 minutes. Naturally, no 
technician can he intrusted with this procedure. 


^Ye have selected 3 cases for detailed rej)ort and have ])arti(‘ularly 
employed both the routine l)ariiim enema and the special techniqtu' 
descril^ed above in order to demonstrate eflVctively how lesions 
which are ordinarily unobserved with the routine eiuuna and were 
missed by others on ])rcvious examination, were distinctly demon- 
.strable by the method of mucosal detail study. 


Case Reports. Cask 1.— A male, aged 55, wa.^^ first seen in April. 103 h 
complaining of gaseous distention and a certain amount of gastric rm n ^ 
together with general abdominal discomfort, following rncah. im 
liad these .‘^'mptoins with increasing severity for the previous' 

During this period his apjietito iiad rtanained fair, altlu|Ugn oaf ^ • 
5 ]:K)unds. He gnulually dev{4oped signs of general weaknes.- aryl ni) . 
tire ven’ easily upon the slightest extylkm. /t wo comf)!ete ; V.jv 

Uoentcen niv series were done during tlii^ time but fuileo to rc'. v 
lesion.' The last one was perfonned 3 weeks the patif'u e;m.i lu j > 

our (dwervation. *Hxaminatif>n rcvcale<I n mf»derate se<‘on(hr\ ar 



Case 1. The appearance of the colon as outlined by the routine barium 
enema. No defects are discernible in this plate. 


Tig. 2.— Ca^^c 1. ^ The appearance of the colon as broupht out by the mucosal 
detail method, sho\^^nK a defect indicated by arrows, wliich liad l>ecn"mi‘^^ed by the 
routine barium enema. 




FiCf. 3* — Case 1. Specimen of resected colon, sho^nnR normal mucous membrane 
at arrows, with carcinomatous invasion between these points. 
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The abdomen was distended but no masses could be felt. There was no 
glandular enlargement present. Rectal examination was negative. The 
sedimentation rate was 25 mm. in 1 hour. 

Roentgen ray examination revealed the following: The barium enema 
filled the colon mthout delay (Fig. 1) . This failed to show any filling defect 
that would indicate malignancy. Studj'’ of the mucosa bj’’ the method 
just described (Fig. 2) showed a break in the mucosal fold, about 12 cm. 
from the anus, extending for a distance of aljout 3^ cm. Proximally to 
this defect the mucosa was entirely normal. The patient was operated 
upon and a cancer of the rectosigmoid junction was found and successfully 
removed (Fig. 3). The patient made an uneventful recovery and a recent 
follow-up found him in good condition. 

Case 2. — A woman, aged 55, complained of periodic attacks of diarrhea 
of 0 months’ duration. She also had attacks of abdominal pains and 
gaseous distention. She had lost 5 pounds over 3 months. Careful 
examination failed to reveal any significant findings, except a positive para- 
t5fphoid B culture from the stools. She Avas treated accordingly for 6 weeks. 
The abdomen Avas moderately distended and some tenderness Avas elicited 
in the left lower quadrant. No definite tumor mass was palpated. Roent- 
gen ray examination of the colon by means of the routine barium enema 
shoAved a complete filling of the colon Avithout any delay. The form and 
shape of the colon appeared to l^e normal in this film. No filling defects 
Avere noticeable. Examination of the colon, however, by the mucosal 
method (Fig. 4), reA'^ealed a definite defect, 41 cm. in diameter, in the mid- 
sigmoid region. Destruction of the mucosal pattern in this area was 
easily recognized. Operation confirmed the diagnosis of sigmoid cancer 
AAdiich Avas successfully remoA'^ed. 

Case 3.— A Avoman, aged 68, complained of rectal bleeding of 2 weeks’ 
duration. She had a secondary anemia and complained of much wealmess 
and abdominal distress. Roentgen ray examination of the stomach was 
entirely negative. The barium reached the colon in 24 hours and there 
was no evidence of any lesion in the colon from this picture (Fig. 5). With 
the administration of the ordinary barium enema, howcA^er, an obstruction 
Avas encountered in the middle region of the sigmoid (Fig. 6) . The contour 
of the adjacent sigmoid shoAA^ed the normal outline. _ On closer obserAmtion, 
hoAA'eA’^er, one noticed an area of decreased density in _the_ upper portion of 
the sigmoid AAdiich extended for about 6 cm. This finding is verj" suggestiA'^e 
of inAmgination of the colon into tlie sigmoid. The mucosal detail film 
(Fig. 7) shoAved a large rounded mass Avhich proved to I)e a carcinoma Avhich 
had produced the inArngination. 

Discussion. • Like all laboratory procedures, Roentgen ray exam- 
ination of the colon is a valual)Ie diagnostic aid, if all possible 
information can be obtained from it. Too many of us have experi- 
enced the embarrassing and unfortunate instance AA'here the existence 
of a carcinoma of the colon Avas undetected by the ordinary routine 
barium clysma. This seems particularly true of small early invad- 
ing lesions AA’here the surgical results should be at their best. Exam- 
ination of the films presented in this report shoAvs clearly how it is 
practically impossible in the majority of eases to make visible such 
carcinomatous lesions by the ordinary routine barium enema. 
There are several reasons for this difficulty: (1) With the routine 
barium enema, there is invariably jAroduced a marked exaggeration 
in the so-called redundancy of the colon Avith its consequent over- 
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lapping of intestinal loops. With the mucosal method this tendency 
is greatly reduced. (2) With the routine enema, only the edges 
or borders of the gut are ^dsible and if one is fortunate enough to 
obtain some irregularity in this outline, the lesion may be detected. 
With the method which we have described, however, the actual 
naucosal surface is visible. (3) Various displacements and distor- 
tions of the flexures are invariably the result of the complete filling 
of the colon by the barium or air. (4) The degree of contractility 
and elasticity of the colon can only be determined by the mucosal 
method and is completely obscured by the use of the routine barium 
enema. 

In Case 1 , for example, the patient had been carefully Roentgen 
rayed on two previous occasions without any abnormality being 
detected. Likewise, when the routine barium enema was employed 
by us, a similar negative result was obtained (Fig. 1). The contrast 
between this picture and Fig. 2 shows very clearly the comparison 
of results obtained by the two method.s. Had the mucosal method 
not been done at this time, a third negative report would have been 
made which would certainly have changed the end res\i!t in tin’s 
case. Likewise Figs. 5, 6 and 7 show the same e.vperience in Case 8. 

The repetition of such similar experiences makes us enthusiastic 
in advocating the use of this method of mucosal study of the colon. 
We do not wish to convey the impression, however, that it should 
he used routinely to the exclusion of ail other mctiiods. There are 
cases, for example, as in constricting lesions, where the double 
contrast medium will give more information than mucosal study 
alone. 

The “mucosal detail" method is described and presented here 
as ofi'ering a means of additional study in a part of the inte.stinal 
tract where carcinoma lesions are very often overlooked until they 
have reached an ad\’anccd stage of growth. If used properly in 
this way, wc believe that mucosal detail studies will prove of invnhi- 
ablc help in the early recognition of carcinomatous infiltration of the 


colon mucosa. 

Conclusion. A method is dcserihed for obtaining mucosal detail 
studies of the colon. With the aid of this procedure more informa- 
tion is obtained than when the routine barium cuoma is einjiloycd, 
and as a result of this, cases of carcinoma of the colon win'cli iniiy 
be ordinarily missed by the routine iuirium enema arc detecte/J. 
This method enables detection of the carcinoma at an e.arly stage, 
when the tumor is .still .small. Tiie importance of sneh detection 
beeonie.s most .significant when it is realized that early reengnitiori 
of the eareinoina oiVcr.s the only pos.si'ble hope for cnri*. Man} 
the fiiiinre.s of early detei'tion are due to the iii!idcf|nae\' <>f 1 
usual barium enema, 'flirci- eases are de.scribcd in detail slmaing 
the comparative value.s of the two methods. 
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Tins method is not advocated as a routine procedure, but ns a 
diagnostic aid in doubtful cases. Tlie technique requires consider- 
able experience and cannot be intrusted to a technician. 
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(From the Departments of Pathology and Internal Medicine, University of Michigan.) 

PuLSioNARV tuberculosis so overshad.ows its secondary manifes- 
tations that, with the exception of laryngeal iin'olvement, lesions 
of the mucosa of the respiratory tract have tended to pass unnoticed 
and unappreciated. During the past 3 years the attention of tlie 
staff of the Tuberculosis Unit of the University Hospital has been 
drawn to a group of patients who have developed dyspnea, a wliecz- 
ing respiration, cyanosis and intractable coughing in the course of 
pulmonary tuberculosis. In some instances thc.se signs have ap- 
peared when the pulmonary lesion apparently had been retrogressing 
satisfactorily. Impressively, these patients ba^'e done poorly with 
any type of collapse therapy. In spite of every effort, mortality 
in this group has been high, 47% of tlie group .showing traclico- 
bronchial ulcers or stenoses being dead within a year after the 
diagnosis had been established. 

The clinical manifestations of tliis complication and tlie lironcho- 
scopic appearances of the tracheal and bronchial mucosie are being 
presented elsewhere by Littig, Barnwell, Culp and Samson.’-’" 
Since the appreciation of the occurrence of tliese ]e.^ions, the diag- 
nosis has been made in 33 cases; of these, bronchoscopy has been 
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done in 24 cases, while in the rest the clinical signs linve l)eon so 
prominent as to make the diagnosis a practical certainty. In this 
entire group only 1 patient’ can be said to have sliown any improve- 
ment; the others are either already dead or are progressing stcadilv 
downward. 

iffistorical. One finds little mention of this complication in recent patho- 
logic literature and the clinical discussions of the complications of pulmonarv 
tuberculosis are usually entirely silent A^ith respect to it. Nevertheless, 
Eppinger^ was familiar ^\dth this type of tuberculosis and in the. volume 
devoted to the larynx and trachea, published in 18S0 as volume II of 
jpeb's HnnAhvch der palhohgischen Avntomiej lie gave an excellent descrip- 
tion of the traclieal lesions occurring occasionally in those dpng of pul- 
monary tuberculosis. ^ In his experience, about one-eighth of the cases 
without lar3mgeal lesions showed ulcerative tuberculous traclieitis. He 
was impressed b3^ the relativeb" greater frequency of involvement of the 
lower portion of the trachea. This he attributed to extension from the 
main bronchi which in turn he considered to have been involved by direct 
extension from the surrounding limg and caseating bronchial bnnpirglaruls. 
That fibrosing and stenosing tracheal tuberculosis had not been encoun- 
tered was due, he thought, to the brevity of life consequent upon tiic estab- 
lishment of this complication. He remarked upon the ten<leucy for the 
lesions to be most abundant along the posterior ^YalL 

Although not as cogenth^ discussed as by Eppinger, this condition was 
mentioned during the previous j^ear (1879) by Heinze." Nothing of conse- 
quence appears to have been added to the subject until 1904 when Hcdiiigcr*^ 
presented a case which he considered to be primar3" tuijcrculosis of tlie 
trachea and l^ronchi. This was in a man, aged 29, with a 8-3'car history 
of chronic tracheitis and lar3Tigitis with progressive lar3'ngea! stenosis 
necessitating tracheotonw, ^ollo^^'^ng which be died. Autops3' sljowcd 
tracheal wall to be trcmcndousl3’ thickened, with marked reduction of the 
lumen. The process continued into the bronchi and tliroughout was 
characterized Iw large ulcers. The piilmonar3' involvement w'ns slight atid 
considered Iw Hcdinger to be bronchogct\ous. 

In the discussion of HedinfferV paper, Ilansemanu* cited an instance of 
primar\‘ tracheal tuberculosis in a man, aged 75, not a single tul)crclc i)eing 
found elsewhere than in the trachea. 

On the same occasion, SchmorB* told of 2 cases which he (Yuisidercd pri- 
marx' tracheal tuberculosis, 1 being a 3'outh, aged IS, the otlicr a chM of 
S years. 

At this time interest in tl\c subject w'as Iargel3’’ centered in the fm>hlc?n 
of primary traclical tuberculosis, an additional case being presented in 
b}* Donaganvi- Tiic progressive ulcerative tracheitis described long iK'fiwt* 
was considered of interest only in the autops3' room. Tfie clinical iffqdica- 
tions of the condition 'were generally ignored so timt wdien tra(‘lical and 
bronchial tuberculosis -was mentioned at all, the ailtision w*as ca<ual and 
perfunctorc. Kaufmann^ and also Hart and Akwer* dcvotcal sY-ant attm- 
tiou to the svtbject, their treatment being sorncwdiat less complete tiian 
tiiai of Eppincer over Indf a centur\' hefon*. . 1 

Hocenth’ (1934) Kcichle and Frost ,'Mreatin<^ of (ubcrcubNr< of the-inaj'/r 
hrotichi. have distinguished various mechanisms itr the ednbli-hmHd yt 
Ulcemtive tuberculous bronchitis. Frequently tlioy ()!)<erv<Yl tulK*re!f- uj 
conjunction with the submucosal mucous glands and (Mrjchnled that iie 
it\fectiuu was carried fnun the neighiKirinL' Jung to tin* bronchial 
bv wav of then? glands. For reas^jus not at all clear, they f-uM 
nmehnni-m ^‘iufi'criou by contiguity/* -4 sermid juodc 
tiiffV dcsigiudcd as ^’infection ly inipianfation. m tin-' 
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phrase in its usual definition. They considered this form to be_ practically 
limited to the lower lobe bronchi. In the upper lobes they designated the 
mucosal and submucosal involvement as “infection by continuity.” 

Pafhologic Study. In order to obtain data on tlie frequency of 
tuberculous tracheobronchitis and to demonstrate, if .possible, its 
pathogenesis, a study- was made of the clinical records, protocols 
and microscopic slides of 122 cases of pulmonary tuberculosis coming 
to autopsy. The only selective criteria employed in isolating this 
group were: (1) That the primary cause of death should have been 
the tuberculosis and (2) that permission for complete autopsy had 
been obtained. Thus a series was obtained complete with respect 
to tissues from the larynx, trachea, bronchi and bronchial lymph 
glands, in addition to representative blocks from all involved 
regions of the lungs. 

One or 2 sections from the larynx, 1 to 3 from the trachea and 
1 each from the large bronchi and bronchial lymph glands were 
prepared, the blocks being selected to show any gross lesion. If no 
such lesion were apparent, then the blocks were chosen at random 
from the regions cited. 

Statistical Study. Since such material at once raises a question 
concerning the adequacy of the sampling, especially in the trachea 
where the area is large, the entire respiratory tracts from 8 fatal 
cases of pulmonary tuberculosis were isolated and 12 transverse 
serial blocks made from each trachea. The blocks were numbered 
consecutively from above downward. One section was prepared 
from each block and examined for evidence of tuberculosis, routine 
hematoxylin and cosin stains being employed. A trachea was 
recorded as tuberculous in which any section e.xliibited histologic 
signs of the disease. 

The results of this study (Table 1) disclosed a marked tendency 
for tuberculous involvement, when it occurs, to be spread over the 

Table 1.— Pulmonary Tuberculosis. Tubercles in Serial Blocks or Trachea 

(Test Series). 

Autopsy No. 


J^crinl 

levels. 


a 


d 



I 

CD 

CC 



J 

CO 






4 “ 


4- 
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entire tracheal mucosa. This was furtlier emijliasized hy tlie dis- 
tribution of the tuljercles which tended to be moderately uniform 
witli respect to successive levels. Fiwthermore, in this test series, 
as well as in the larger series generally, the tuberculous involvement 
appeared to be chiefly in the posterior wall. Well over tAvo-thirds 
of the tubercles were to be found in the posterior one-half of the 
trachea. 

It is CAudent that in 5 of the tracheas of this series the random 
selection of any one of the 12 sections AAmuld completelj^ represent 
the entire trachea with respect to the presence or absence of tuber- 
culosis, assuming, for simplification, that the 12 sections themselves 
completely represented the trachea. In 2 cases some of the sections 
exhibited tubercles, while others of the series did not. 

If agreement between the indiAudual section and the character of 
the series from one trachea be considered a suceess, and a disagree- 
ment a failure in the probability sense, then of the 84 sections there 
are 71 successes and 13 failures. The probability that a section 
chosen at random will accurately describe the entire tracliea AA’ith 

respect to the presence or absence of tubercles is or 0.845 =*= 0.026 

where 0.020 is the probable error of the prediction ^0.0745 ) • 

Since in the larynx and bronclji one section represents a much 
greater proportion of the total tissue, the probability of accurate 
representation by a single section taken at random must neces- 
sarily be considerably higher. 

The high prediction Amiue of a single section is but another Avay 
of expressing a fact consistently appearing throughout this study: 
that AA'hen the tracheal mucosa, in fatal cases of pulmonary tuber- 
culosis, succumbs to the tubercle bacillus, the yielding of the defenses 
tends to be general so that the entire mucosa, or a large portion of it, 
becomes iiiA'olved practically simultaneously. 


TAB!.!: 2 .— PoiiMOKATlY TUBKnCUBOSIS. MUCOSAI, LK'tlONB. 122 

Incridenco of tubcrcuIo?t?. 


Hegion- 

Larynx 

Trachea 

Bronchi 

Tract generally (larj'nx and/or trachea nnd/or bronchi) 
No involvement of tract . . 


Xo. 

37 30.4 

23 20 3 

41 33 0 

59 4 > 4 

03 31.0 


In Table 2 is given the incidence of lesions in the various regions, 
involvement of some portion of the larynx, traclica or large bronchi 
occurring in 48.4 % of the cases. The observed lesions Avere gra^-ly 
ulceratiA'c much more frequently in the larynx than in the tnu- I'.i 
and bronclii. 
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The complete distribution of the cases with respect to the various 
combinations of involvement is given in Table 3. In Tables 4 
and 5, the same form is utilized for the segregation of the cases 
showing or failing to show miliary dissemination. The further 
statement of the statistical character of the various groups appears 
in Table G where the mean and standard deviation are given for 
each combination. 


Table 3. 

—PuijMonary Tuberculosis. Mucosal Lesions. 122 Autopsies. 





No. of cases. 

Larynx. 

Trachea. 

Bronchi. 


^ 






Female. 

Total. 

— 

— 


38 

25 

63 


— 

4- 

11 

3 

14 

— 

4- 

__ 

3 

1 

4 


4- 

4“ 

0 

4 

4 






— 85 

+ 

— 

— 

7 

2 

9 

+ 

— 

+ 

5 

G 

11 

4- 

4“ 

— 

4 

1 

6 

4* 

+ 


G 

6 

12 

Q7 




74 

48 . 

— — 0 1 

122 

Table 

4. — l^ULMONARY 

Tuberculosis. 

Mucosal Lesions. 

Autopsies. 



27 Miliary Cases. 







No. of cases. 


Larynx. 

Trachea. 

Bronchi. 



— 




^lalc. 

Female. 

Total. 

— 

— 

— 

11 

10 

21 

— 

— 

4- 

2 

0 

2 

— 

4- 

— 

1 

1 

2 

— 

-U 

+ 

0 

0 

0 






— 25 

4- 

— 

— 

0 

1 

1 

_u 

— 

4- 

0 

0 

0 

O- 

+ 

— 

1 

0 

1 

+ 

4" 

4- 

0 

0 

0 




15 

12 

27 

Table 

5.— Pulmonary 

Tuberculosis. 

Mucosal Lesions. 

Autopsie*^. 



05 Non-miliary Cases. 



Larynx. 

Trachea. 

Bronclii. 


No of cases. 





Male. 

Female. 

ToLtl. 

— 

— 


27 

^5 

42 


— 

4- 

9 

3 

12 



— 

2 

0 

2 


4“ 


0 

4 

4 






— GO 

4- 

““ 

— 

7 

1 

s 

-f 

— 

4' 

.5 

G 

11 

4- 

4- 


3 

1 

4 

4- 

^ 4* 

4- 

0 

0 

12 


59 


30 


3.5 

95 
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Table 6. — Pulmonary Tuberculosis. 122 Autopsies. 


^^aIes. } Females Totals. 


j Age at death, 
Xo.of! 

Duration, 

ino3. 

No. of 
cases. 

Ageatdcath, \ Duration, 
yrs 1 mos. 

No. of 

} 

Age at death, f Duration, 
vr?. 1 mos. 


! Mean. 

t 

S.D. 

Mean. 

S.D. 

Mean, j S.D. | Mean. 

S.D. 

cases. 

Mean. 

S.D,’ Mean.: S.D. 

59 

j 33.7 

14.2 

2G.y 

29.1 

36 

Non ’Tnili arj/ Ca 
24.6 jl3.4. 25.4 

S€S. 

22.7 

95 

30.2 

14.6; 25. S |2G.S 

15 

I 

j 30.9 

20.7 

10.2 

8.8 

12 

1 

^filxa ryCa ses* 
16.4 }14.2; 6.0 

4.7 

27 

24.5 

j 1 

19. 4j 8.3 j 7.6 

74 

) 1 

1 33-1 ' 

! 1 

1 i 

ll5.S] 

1 

1 22.8 1 

i26.9^ 

48 

All, Case s. 

22.5 jl4.0' 20.5 

1 t 

1 

|21.5i 

122 

* 29.0 

i 

j 1 

IC.O' 21.9 ,'24.9 

i I 


Superficially, it ivould appear that the mean ages at death for 
the females is appreciably different in the miliarj" and non-miliary 
groups ^Yhile the corresponding figures for the males show no such 
differences. However, if this is considered as a problem in random 
sampling with selection of groups of 3G and 12 from such a popula- 
tion of 48, it develops that the distribution of the means of such 
samples would have the following statistical character: 


Arithmetic mean 22.52 years 

Standard deviation 3.54 “ 

Skc«'ness 0.0 


From this it follows that the actual mean of 24.5G years for the 
age at death in the non-miliary cases differs from the mean of all 
random samples by 0.577 standard unit;* that is, the difference in 
age at death between the miliary and non-miliary groups of females 
could occur 1)y chance about once in tvvo times. Clearly this dilfer- 
cncc is insignificant. 

AVlien the same analysis is applied to the corresponding male 
group the same result is obtained, i being 0.002. 

With respect to sex there is a very significant difference hetween 
the mean age at death for the males compared with tlic females. 
Xot only does our autopsy scries sl)ow a marked preponderaiuv of 
males over females in numbers, but the a\XTagc age at death fi)r 
the males greatly exceeds that for the females. Wliilc tlic.^e differ- 
ences are statistically significant and cannot he ascribed to chaiiee, 
we lia^'c no rea.sou to consuler thorn other than the result ofpn^ 
selection in tlie patients referred to the tuberculosis unit of our 
hospital. 

Wlien duration of tlie disease is considered there is again a very 
significant diGerenec for both sexes. ^J'hosc eases feniiinating m 
miliary dissemination consistently show sliort durations of the 
disease, duration here being the time elapsing froin the first rep»g- 
nizable sign or symptom of pnlinonary tnherenlods until deatfn 

v..Mv 

The vjin:Oe ^ 
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Associated, in our opinion, with the short duration in those 
cases terminating in a miliary dissemination is the relative infre- 
quency of tracheobronchial mucosal involvement in this group, only 
5 out of 27 cases showing any lesions whatever. To compare with 
this, we find that in 95 non-miliary cases, 45 had involvement of 
the mucosa of the trachea or bronchi. 

These 2 groups of cases differ by another factor in addition to 
duration of the disease. The miliary group is composed of those 
with proved hematogenous dissemination. The infrequency of 
involvement of the tracheobronchial mucosa in the miliary group 
further indicates that the hematogenous route is of no consequence 
in the establishment of these lesions. 

Further examination of these data emphasizes the marked ten- 
dency for lesions of the larynx, trachea and bronchi to occur con- 
comitantly. The concurrence of tracheal lesions with laryngeal 
tuberculosis has led some to the mistaken conclusion that the 
tracheal involvement is secondary to that of the larynx. If this 
were true, absence of laryngeal lesions would imply absence of 
tracheal lesions, a conclusion contrary to fact. In this series there 
were 8 instances of tracheal tuberculosis in which the larynx was 
entirely free of such lesions. 

The fallacy of considering tracheobronchial mucosal lesions 
secondary to laryngeal tuberculosis arises from the failure to realize 
that strong positive correlations do not necessarily imply causal 
relationship. Events may occur together, not because they are 
causally related, but because they are all associated with a common 
factor. In this specific problem the common factor is pulmonary 
tuberculosis. 

Histologic Observations. Inspection of the tracheal and bronchial 
sections showed that if only 1 or 2 tubercles occurred, these usually 
were to be found in the posterior portion, and where there were 
many lesions they were most numerous in this region. Further- 
more, the great majority of these lesions were to be found very 
intimately associated with the mucous glands, either in conjunction 
with the ducts or in relationship to the secreting alveoli. The 
lesions were thus relatively superficial. 

The usual form of the lesion was that of the small ejjithelioid 
tubercle with caseating center. The cellular infiltrate consisted of 
Imth polymorphonuclear and mononuclear cells, the former being 
c.speeially abundant when the tubercle lay close beneath or actually 
involved the mucosal epithelium. Very small ulcers were found to 
be associated with immediately subjacent epithelioid tubercles. In 
larger ulcers showing more tissue destruction no such relationship 
could be demonstrated. About such lesions, once c.stal)lishcd, a 
marked tendency to lateral extension beneath the epithelium v^as 
observed, so that ulcerated regions were frequently underlain by 
more widely extensive tuberculous involvement tlian the actual 
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area of ulceration would suggest. Both the tuberculous and non- 
tuberculous mucous glands showed dilatation of the ducts ndth 
markedly increased mucin formation, many neutrophils being free 
in the secretion. 



Fia. 1. — Ulcerative tuberculous tracheitis. Small mucosal lesion associated with 
involvement of mucous glands of posterior portion of trachea. { X 20.) 



Atcnoi»H, (X 10.) 
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In addition to the granulomatous lesions, in all instances a diftuse 
chronic inflammation, with edema and fibrosis, was to be found. 
This process, etiologically. not definitive, resulted in thickening of 
the submucosa to a marked degree, especiall}'’ in the bronchi where 
the lumen was frequently sensibly reduced. 

The portal of entry of the process in the bronchi is difficult to 
determine with accuracy. In many instances continuity of tuber- 
culous involvement from nearby lymph nodes to the peribronchial 
tissues should be readily demonstrated, making entirely reasonable 
the view that such infections arise by transport of the organisms 
through the lymphatics from the peribronchial tissue to the sub- 
mucosa, or by way of the deeply lying mucous glands to the mucosa. 

In the trachea, however, this confusion of possible routes was not 
found to exist. In no instance of tracheal tuberculosis was there 
diffuse peritracheal tuberculosis and, in many cases, tracheal 
mucosal lesions occurred without tubercles being found in the nearby 
peritracheal lymph glands. One is forced to the conclusion that 
extension from the peritracheal tissues, by any route whatever, is 
an unimportant mechanism. When it is considered that most of 
the bronchial lesions were of the same type as seen in the trachea, 
one is less convinced of the soundness of the argument that such 
lesions arise predominantly bj’’ invasion of the peribronchial tissues. 

The incidence of open ulcers depends upon the definition of such 
a lesion, particularly with respect to size. In 2 instances the 
entire tracheobronchial mucous membrane had been destroyed, with 
a continuous tuberculous granulation tissue surface replacing the 
mucosa throughout the tract. In other instances the areas of 
ulceration were microscopic and unappreciable to the naked eye. 
Between these extremes, all gradations in size could be found. The 
incidence of ulceration, reported for any such series, is thus likely 
to be dependent upon the circumstances of observation. 

Summary. From the data presented it is evident that the occur- 
rence of tracheal tuberculosis is unrelated to hematogenous dis- 
semination. It is further not associated with peritracheal exten- 
sions, since many instances of mucosal tuberculosis were found in 
which botli the peritracheal connective tissue and the adjacent 
lymph glands were entirely free of evidences of the disease. 

_ On the contrary, there was observed a marked tendency for the 
simultaneous occurrence of tubercles in all portions of the trachea. 
Further, such lesions exliibited a definite tendency to more frequent 
occurrence posteriorly in patients who had been recumbent for 
prolonged periods. These lesions, in their earliest stages, were inti- 
mately in association with the mucosal epithelium or the ducts of 
the mucous glands. With the further observation that all the cases 
e^iibited a sputum rich in tubercle bacilli, we are led to the con- 
viction tliat the traclical involvement is predominantly, if not 
ei\tircly, a matter of implantation or contact infection. 
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SiHce, in many of the main bronchi, lesions of the same character 
were found as in the trachea, it is a reasonable presumption that 
the same mechanism tends to prevail in these regions. In rdew of 
the instances of proved continuity of invoh'cment from the peri- 
bronchial tissue, however, it cannot be denied that bronchial mucosal 
tuberculosis may arise by direct extension from lesions in neighbor- 
ing peribronchial structures. The latter mechanism appears to be 
much more important in the intrapulmonary bronchial branches 
than in the main bronchi. 

While tuberculous tracheobronchitis is not causallj' related to 
laryngeal tuberculosis, they tend to be concurrent, so that in this 
series 7(5% of the cases with tuberculous laryngitis had also involve- 
ment of the trachea or bronchi. Where the larynx was free from 
the disease, 25 % of the cases had lesions in the lower portion of the 
tract. Considering the trachea alone, the above figures become 
4G% and 9.4%, respectiveljL 

In this autopsy series, while evidences of fibrosis and thickening 
of the tracheal and bronchial submucoste were marked, no conclu- 
sive evidence of a healed ulcer was discovered, although sonie of the 
localized changes were compatible with this interpretation. 

In the entire series no instance of presumptive primary tracheal 
tuberculo.sis occurred. We are inclined to doubt the c.xistence of 
such an entity. 

Conclusions. 1 . In a scries of 122 cases of pulmonary tul)crculosis 
studied at autopsy, 50 cases (41%) showed lesions in the trachea, 
main bronchi or both. 

2. The mode of infection of the tracheal mucosa is outstandingly 
one of contact with bacillary sputum. 

3. The immediate ))ortal of entry in the trachea may be either 
through tlie epithelium or by way of the ducts of the mucous glands. 

4. Infection of the mucosa of the main bronchi is predominantly 
one of contact, but in an appreciable lunnher of instances the inva- 
sion is by direct extension from the peribronchial structures. 

5. The complieatioti occurs more frequently in cases in which the 
jnilmonary disease is of long duration. 

(>. Laryngeal tu!)creu!osis is frequently concurrent with traciit'o- 
bronehial mucosal spread but not causally related to it. 

7. Involvement of the tracheobronchial muoosa, when it ocenr.s 
at all, tends to be wide.spread and most marked along th<‘ posterior 
wall. ' 
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OBSERVATIONS ON THE USE OF CARBON DIOXIDE IN EARLY 

PNEUMONIA. 

By Lewis Gunther, M.D., 

attending physician, cedars of EEBANON IIOSriTAE, 

AND 

Harry H. Blond, M.D., 

attending physician, CEDABS or DBBANON HOSTITAE, 

LOS ANGELES, CALIF, 

Inhalation of carbon dioxide, diluted either with oxygen or 
merely with air, is now a well-established therapeutic and propliy- 
lactic measure in surg(^y to prevent or counteract pulmonary 
complications,'^'^ and in obstetrics to overcome neonatal atelectasis.^" 
Its chief value lies in inducing such an inflation of the lungs that 
tlie airways are cleared, natural drainage established and the lungs 
freed of infective matter.® In internal medicine and pediatrics, on 
tlie contrary, inhalation of carbon dioxide has not yet receii'ed a 
sufficient trial to determine to what extent it may be of I'alue also 
in these fields, particularly at the onset of pulmonary infection. 

In justification of a trial of this inhalation in early pneumonia, it 
may be recalled that this therapy has largely eliminated the post- 
operatii'e pulmonary complications that were formerly grouped 
indiscriminately under the term “ postoperative pneumonia,” regard- 
less of whether they were merely atelectatic or truly pneumonic. 
It has not only made the problem of initiating respiration in the 
asphyxial newborn far simpler for the obstetrician than it formerly 
was, it has given him the most elfccti\'e means now known of com- 
bating the tendency to subnormal respiration, cyanosis and the 
development of pneumonia, particularly in weak or premature 
babies that formerly induced a considerable mortality 

Internists have been disinclined to the idea that inhalation of 
carbon dioxide might be of value in the treatment of pneumonia, 
on the ground that mere deep breatliing would obviously be incaj)- 
ablc of removing the consolidated exudate of the* pneumonic lung 
ns seen at autopsy.* But if inhalation of carbon dioxide has any 
value, it lies primarily in the prevention of that accumulation of 
exudate before its consolidation, that is, before the ill elVeets of 
occlusion liavc liad time to reach full development. If bronchial 
occlu.sion is tlie critical factor in the accumulation of exudate that 

* Coryllon, in a recent person.Tl conimunieation, lias ob'crvod that enrlmn 
(ijONTilc luiuofics pneumonic exuduto vrith ptcul rapidity ut tUro. 
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an increasing number of observers claim, it is of prime importance 
that the airways should be kept open. And only three means are 
now known to open and clear the airways, and thus establish 
drainage: 1, by use of the bronelioscope; 2, by frequent changes of 
the patient’s position, and, 3, by inhalation of carbon dio.xide. 

Whatever the method employed there are already grounds worthy 
of serious consideration indicating that clearing of the airways in 
the early stages of pneumonia may abbreviate or even abort the 
disease. Henderson,^^ who has been chiefly responsible for the 
introduction of the inhalational method of resuscitation from 
asphjfxia and for the relief of postoperative pulmonary complica- 
tions, has truly said that at least in all secondary pneumonias 
“ internists 'would do well to borrow from surgery one of its major 
axioms: a well-drained infection is relatively harmless; an occluded 
infection is always dangerous.” Coryllos^ has demonstrated experi- 
mentally that bronchial occlusion may be a factor of critical impor- 
tance in the development of an acute pulmonary infection. And 
Chevalier Jackson® has demonstrated clinically that the use of the 
bronchoscope early in pneumonia may produce a rapid recovery. 

Not every hospital has in its service a skilled bronchoscopist. 
But in every hospital now there is an anesthetist who is conversant 
witli the administration of carbon dioxide; and it is a technique 
that the internist easily acquires. 

Comparison of Treaimenis. These considerations seemed to the 
writers to afford an adequate basis for the trial clinically of the 
administration of carbon dio.xide to such cases of pneumonia as 
came to the hospital in the early stages of the disease. And we 
report herewith the results of our observations. 

As a background we present in .Section A of Table 1 the mortality 
during 5 years of the pneumonia patients who came under our 
observation and Avho received no inhalational treatment. In Sec- 
tion B of that table is shown the mortality of patients who early 
in the disease received inhalation of oxygen, or of carbogen (5% 
carbon dioxide in oxygen) by means of a tent. Little or no hyper- 
pnea was thus induced. This group also includes those patients who 
received carbon dioxide inhalational therapy more than 72 hours 
after the onset of illness. In Section C arc given the comparalile 
figures for patients who were early treated with brief but repeated 
inlialations of carbon dioxide in suflicient concentration to induce 
marked temporary hyperpnea. The mortalities in the 3 groups 
were: (a) For those without inhalation, 17%; (/>) for those with 
early inhalation of oxj’gen or carbogen or inhalation of carbon 
dioxide late in the illness, 10%; and (c) for those with early irdinla- 
tion of carbon dioxide, 4%.* 

* This .«cric«( oriKinnlly indudcfJ 121 pationfs in tlio mitrt'.nto'I f.\) nnU {.mivnls 
in the treated croup (C). Of tlicso 0 wre cicitldc-l in th/- fir.'! .-md '"s , 
croup. TJjoso i)ntii?nt.s wrre jiriinarily tri'.itwl for liw! f.aiturr, h'lt fl!*'. 
tonninal pneumonia. If thf^o patit-nt.s -nerc indudid in t!ii; rtatryi'i Of fn'-'-" 
t.nliti.-^ would read e.S.iri in Group A and 0.-1G in Group C. re-'P'rtivr.y. 
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Table 1.— Cases of Bhonchopneomonia and Lobar Pneumonia and’ Those 
Who Died (A) With NO CO2 Inhalational Treatment; (B) With Inhalation 
OF Oxygen or Carbogen (5% Carbon Dioxide in Oxygen) or CO2 Later 
Than 48 Hours After Onset, or When Administered in Quantities Insuffi- 
cient TO Cause Ventilation; and (C) "When Carbon Dioxide Was Admin- 
istered Early by the Method Here Described. 


“W 1 = Months of November to April, inclusive. 
S Months of May to October, inclusive. 


Trctitiiicnt. 

1031. 

1032. 

1933. 

1934. 

lOSS.-^ 

75 



W 

S 


S 

w 

S 

W 

S 

w 

S 

0 

(A) 

Broncljo- , 

3 

4 

19 

7 

10 

7 

9 

2 

7 

7 

75 

Lobar 

5 

0 

8 

3 

3 

0 

7 

3 

5 

3 

37 


Total . . 

Deaths: 

8 

4 

27 

10 

13 

7 

16 

5 

12 

10 

112 


Broncho- . 

1 

0 

3 

1 

0 

2 

1 

0 

1 

1 

10 


Lobar 

0 

1 

1 

0 

1 

0 

2 

1 

2 

1 

9 


Total - 

1 

1 


1 

1 

2 

3 

1 

3 

2 

19 

(B) 

Broncho- . 

1 

1 

S 

7 

4 

2 

X 

1 

2 

2 

29 

Lobar 

0 

0 

2 

1 

2 

1 ' 

1 

0 

1 

0 

8 


Total . 
Deaths: 

1 

1 

10 

S 

6 

3 

2 

1 

3 

2 

37 


Broncho- . 

0 

1 

1 

0 

1 

1 

0 

0 

1 

0 

5 


Lobar 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1 


Total . 

6 

1 


0 

1 

2 

0 

0 

1 

0 

0 

(C) 

Broncho- . 

2 

0 

6 

4 

3 

6 

6 

1 

3 

2 

33 

Lobar 

0 

1 

3 

1 

3 

1 

2 

0 

2 

0 

13 


Total . 

. 2 

1 

9 

5 

6 

7 

8 

1 


2 

46 


Deaths - 
Broncho- 
Lobar 

Total . 


0 0 


Figures for 1935 are for the first S months only. 


.1 

0 




17.0 


16.2 


4.3 


Equallj" favorable to this treatment are the figures for the days 
that hyperpyrexia continued in these three classes of cases, as shown 
in Table 2 for Group A (no inhalational CO 2 therapy), Table 3 for 
Group B (inadequate inlralational CO 2 therapy), and Table 4 for 
Group C (adequate inhalational CO 2 therapy). In the cases of 
bronchopneumonia the three classes had an average duration of fever 
of (0) 31.5 days, (h) 10.3 days and (c) 4.3 days, respectively. In 
the cases of lobar pneumonia the figures were (a) 13.7 daj's, (b) 11.7 
days and (c) 5.2 days of fever, respectively. 

Technique of Inhalation. The patients who received no inhalation 
were for the most part those who were n'ot seen early enough for 
ns to hope that this treatment would be efi'ective. Others who were 
.seen early enough, howe\'er, were given the conservative oxygen 
inhalational and symptomatic treatment. Otherwise they were 
entirely comparable to cases to which inhalation was administered. 

The cases treated with early inhalation of oxygen showed, as 
might he cxi)ccted at tJiat .stage of the disease, no perceptible 
oifeet (Table 2). Those treated early with carbogen also were only 
slightly aflected. and as this inhalation is relatively e.\pensive it was 
ahaiuloued (Table 3). Our observations should not, liowever, be 
intcriuoted as weighing against the administration of either o.\'ygcn 
or carbogen for the relief of anoxia in later stages of pneumonia. 
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The advantages in using carbon dioxide alone are many; Jt is 
inexpensive; it comes in small tanks that are easily transported; 
and it can be administered to the patient without the discomfort 



1.— Mnl<\ 20: hroiirljopneinnoniu, 

iftfrction fur 10 <lny.^. Coutrh, ffVf-r Ijlur-nf-s of lifw v.‘a^ lUi'U 

On cxaniirKitioti: 7crnpcTattfn\ I02>' K.; puFc*. 20; 42. 

and fly.‘'pn^ic: dullnf''- at k'ft with pntrhy areas of liHMfh an-. 

vt>ic«* founds. I'ine raU*s at both ha'-e.*, Ihitierit very HI, and j<rort»o*ss 

t’hartefi as jruanhs]. Frine* n»*;ra?ive. 1>,71KX Voly^*, 

1 7'h inhtilation'* overj’ liour udnU* awake, and ovitv 2 hours durinit th»* 

Within 21 hours. Xotes: j^ymptomati'* inipr«)Veiniud plre e rant day. J.ui., 
e^♦:vr^^^ *'* drt\> after adnn«do.u. 
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Table 2. —Days of Duration of Fever in 112 Patients Who Received NO 
COj Inhalationad Treatment, of Whom 93 Recovered and 19 Died. 


DayB of fever. 

1. 

2. 

3. 

4. 

5. ^ 

6. 

7. 

s. 

0. 

10. 

Broncho- .... 

. 0 

1 

3 

5 

0 * 

4 

7 

0 

0 

s 

deaths 

. 0 

1 

1 

0 

2 

2 

0 

0 

0 

0 

Lobar . . . . 

. 0 

0 

0 

1 

1 

4 

8 

3 

3 

1 

deaths 

. 0 

0 

0 

0 

1 

2 

3 

1 

1 

1 

Total cases .... 

. 0 

1 

3 

G 

7 

8 

15 

9 

3 

9 

Total deaths 

. 0 

1 

1 

0 

3 

4 

3 

1 

'] 

1 

D.'iys of fever. 

11. 

12. 

13. 

M. 

ir?. 

IG, 

17. 

IS, 

10. 

20. 

Broncho- .... 

. 5 

2 

G 

G 

1 

1 

2 

1 

1 

1 

deaths 

. 0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

Lobar ... 

. 3 

1 

3 

1 

0 

0 

0 

0 

1 

1 

deaths 

. 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Total cases .... 

. 8 

3 

9 

7 

1 

1 

2 

1 

2 

2 

Tola! deaths 

. 0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

Days of fever. 

21. 

22. 

23. 

24. 

25. 

26. 

2S. 

30. 

40. 

00. 

Broncho- .... 

. 1 

3 

1 

1 

0 

1 

0 

0 

1 

0 

deaths 

. 0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

Lobar .... 

. 1 

0 

0 

1 

2 

0 

1 

1 

0 

1 

deaths 

0 

0 

0 

0 

i 

0 

0 

0 

0 

0 

Total cases .... 

2 

3 

1 

2 

2 

1 

1 

1 

1 

1 

Total deaths 

. 0 

2 

0 

0 

1 

0 

0 

0 

0 

0 

Avorafcc days of fever; 

Bronchopneumonie 

u 

.5; lobar j)nciimonia, 13. 

7. 



and .sometimes tlie an.xiety that the use of a tent involves. In all 
of our cases this gas was administered by the “drip” method 
introduced by Dr. Arthur Guedel for the prevention of postopera- 
tive pulmonary complications in this hospital.* The teclmique is as 
follows: 

A linen towel is folded in half, along its length. It is then 
wrapped around the patient’s liead and face from the chin to the 

Taj3LK 3, '^Duration or Fever (Days) ik 37 Patients Treated With Oxygen 
on Caubogex (5% Carbon Dioxide in Oxygen) or CO; Administered in 
Most Instances Later Than 4S Hotrns After Onset, or Earlier in Quan- 
tities Insufficient TO Cause Ventilation, of 31 Uecoveued and G 


Died. 

D.'iv.s of fever. 

o. 

G. 

7. 

S. 

9. 

10. 

ll. 

12. 

54. 

15. 

IG, 

17, 

19. 

20. 

2S. 

30. 

Broncho- . 

1 

1 

2 

3 

I 

3 

2 

2 

a 

3 

2 

1 

•■> 

1 

o 

I 

Beat hit 

2 

a 

1 

2 

0 

0 

d 

d 

1 

0 

d 

0 

(T 

0 

d 

0 

Ixtbiir , . 

0 

\ 

0 

0 

2 

0 

0 

i 

1 

1 

0 

I 

0 

0 

0 

0 

Dcath<i 

0 

1 

0 

0 

Q 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



.w,. 

— 



w.. 

— 


— 







, — ^ 



Total ca.st'jt . . . 

1 


o 

3 

3 

3 

2 

3 

4 

4 

2 

0 

2 

1 

2 

I 

Total dcatlc* . 

J 

1 

! 

2 

0 

0 

d 

0 

I 

0 

d 

d 

d 

0 

d 

0 

Avcraj:i' of fever', i 

Bronchopneumonia, 10,3; lohar 

pneurnoma 










verte.x, so that a shallow cup is formed with tlie face as the base 
and the towel forming tlie .sides. The gas is run at the rate of 
about 3 liters per minute. In the ab.senee of a flow meter, a steady, 
soft .stream which hits the luind witliout force generally .suffices. 
'Flic jiatient is instructed to open the mouth and breathe deejily. 

• (Juniitit.'Uivc ttj'ipnnniis .-vikI ah nw^k from dDsicn.': of Dr, Yandcil 
son nre* marie by the Forejrnor Comjiany, Now York, and the Ohio Clienncal und 
^^upply Company, Clevoland. 
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2.— CaJ^o 49S0. Male, need 14; lobar j^ncumoniit. SucKloii on^-t \vidi n 
chni. On exaraination: Tempcrnlurc» 103'" E.: piil<(*, 101: renpiralion. 2^. 

WIV 5 lanfdnR and dullness of tbt left cbofit; brcatli goiindn wore elfijhOj foppri-’ y 
at both b:u^e 3 , and crepitant* rules u'orc audible at the left ba»-'e, Treataient : ^ lie 
wa‘< admitted to the ho«^pit:d within 30 hours after onset of chill arid^ 
carbogen tent where ho breathed an atmosphere of oCr GOj aiul 9^/, « >:» ^ 
foUowinK morninK there wore dullness and rides present at t>ofh h.T»^c:s nn^ 
founds were tubular at tlio loft base. Kc^rntr^en my report: Lobar 
After 12 hours of carlxitren therapy the tent was removcvl anti he was 
tious of COi cas cvcr>* 2 hours. Notc*s: Tenn><'raturc l)»‘^arr.e riorntal on the 
day. Physical fiens remained for 10 days after adnns.don to the ho*<;4tah 
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The end of the flexible rubber tube is held about 2 inches over 
the tip of the nose. The gas is then allowed to run until the patient 
develops a hyperpnea which the observer can see is wholly out of 
voluntary control The hj^erpnea is continued under the gas for 
about 1 minute when the administration is discontinued, but the 
towel around the face is not removed. The hyperpnea continues 
for 1 minute or 2 after the gas is stopped. The patient is then 
allowed to rest from 3 to 5 minutes, and a similar hyperpnea is 
again induced. Two such periods of hyperpnea _ constitute a 
treatment. This double inhalation is repeated at intervals of 3 
hours during the waking hours and usually once or twice at night 
when the patient awakens. The administration of the gas is 
continued until the temperature becomes normal. 

Immediate Effects of the COz Inhalation. The inhalation of carbon 
dioxide gas was begun in most instances within the first 48 hours 
after onset of symptoms. 

The following is the usual sequence of events when the gas is 
given; after the first few breaths the patient involuntarily coughs 
several times. After the administration of the gas is completed a 
severe paroxysm of coughing may appear, during which the patient 
brings up surprisingly large amounts of yellow pus.’*' Soon afterward 
he falls asleep, apparently in a state of exliaustion, but awakens 
later with a feeling of well-being and of being refreshed all out of 
proportion to the degree of illness which was present several hours 
before. From the time of the first inhalation of the gas the patients 
of their own accord state that they feel much better. 

Table 4.— Duration of Fever (Days) in 4G Patients Treated With Early 

INHAI.ATION OF CaRRON DiOXIDE IN QUANTITIES SUFFICIENT TO CAUSE VENTILA- 
TION, OF Whom 44 Patients Recovered and 2 Died. 

Diiys of fever. 1. 2. 3. 4. 5- 6. 7, S. 0. 10. 11. 14. 

Broncho-iineumonia ...278530310201 
deaths ... .001000000000 

Lobar 112420200011 

doaflis ....000000000010 

Total cases 38 10 9505 1 02 1 2 

Total deaths 001000000012 

AvcraRC days of fever; Broiichopneomonia, 4.3; lobar pneumonia, 5.2. 

Appenronce of Clinical Improvement. Within the first 24 to 48 
hours most of the patients showed a marked decrease in toxicity, 
and by the time the fever abated they looked and felt well enough 
to get out of bed, even though the pliysical signs of the disease in 
the chest were still present and in some cases continued for 0 to 
lb flays after defervescence was completed. Although clinical 
inqirovf'incnt may thus appear very early, physical signs of resolu- 
tion might not appear for 'from 3 to b days after the first udminis- 

^ This jni5 is, at first, \iscid and thick, but later becomes thin and more liquid 
in consistency. 
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tration of gas. Figs. 1 , 2 and 3 sliow t^T^ical temperature charts in 
bronchopneumonia and lobar pneumonia, treated with early inhala- 
tion of carbon dio.x'ide. 



Tm;. 3. -r'awe 21010. Mal(% ir>; Iol>ar |incuirw>iua. 
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b'ntr Hrn'Otron my ovayninaiion.*' n'Vfa]<‘»l inbltmtioji at tho fjn^* o- * ‘^ **/*,, 

InnK. 'rroatrnoTtt : C':\ri>on)f aoid inlialation.' ■urro h‘>'ir'^ a ^ 

and yivoji t'vorv bo»ir bv day and <»viTy .1 bonys :\t nuTbt. Oid-* toor, j . tt'” - 

afirr tbo tJjoraiy \va« onnirTionri^b Xoto.: H3'fn;>?oaJa»b‘ jrnpfovrtr.ont v,?.- r. > 
on tbo t‘'*co5*/i day, T!io ^^a-* tICMf in 0 day». 
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Complications and Contraindications. Untoward results of the 
administration of the gas were noticed in 2 patients. In both 
instances it was noted that these patients developed a facies strongly 
resembling the mask facies of enceplialitis and 1 of these patients 
complained of diplopia. In both instances, however, all symptoms 
and signs disappeared within the next 2 days and the patients 
appeared normal thereafter. The patient who de^'■eloped a sub- 
jective diplopia sufl'ered from a lobar pneumonia and received the 
inhalations at 2-hour intervals. The other patient was a very 
small woman who was recei^’■ing the gas at 3-hour intervals. 

d'wo failures were observed in the entire adequately treated series 
(Group C). One was a patient with diffuse bilateral bronchopneu- 
monia which involved most of both lungs. The defervescence did 
not occur as anticipated. The patient was extremely ill but she 
recovered. The .second patient, who had a lobar pneumonia was the 
81 -year-old woman who also suffered from heart djsease. One cannot 
say whether or not the administration of the gas played a role in 
these recoveries. However, the main contraindication for the use of 
carbon dioxide gas would appear to be in instances of patients 
suffering from myocardial insufficiency. 

Stome Reasons for Inadequate Therapy and Poor Results. This 
serie.s'^ included patients whose ages ranged from 47 days (with 
recovery) to 89 years (with a death). The greatest source of error 
lies in the failure to continue the inhalation until a true hyperpnea 
takes place. The second source of trouble is the failure adequately 
to space the hyperpnea reactions to inteiA^als of 3 to 4 hours. Poor 
results were commonly obtained in the use of carbogen gas (5% 
carbon dioxide in o.xygen). This gas cannot be gi^'en in adequate 
concentrations by the open or drip method to produce the necessary 
ventilation, and if used at all, it must be given with a mask by the 
closed method as one does in administering an anesthetic gas. The 
greatest drawbacks in the use of carbogen are (1) the frequency of 
administration that is necessary and (2) the great expense involved. 

In the authors' experiences, as well as those reported personal^' 
to them by other physicians, it was found that the inhalation of the 
gas cannot be given successfully to patients who suffer from myo- 
cardial insufficiency. Sucli patients develop a distrc.ssing dyspnea 
consisting of shallow rapid respiration which does not adequately 
ventilate the lungs. 

Summary. In tiie observed cases of pneumonia here reported, 
the defervescence appeared in 87 % of the patients witliin 1 to 7 days, 
ff'he average duration of fever was 4.3 days for bronchopneumonia 
ami 0.2 days for lobar pneumonia. The toxicity of the illness 
disappeared within 24 to -IS hoims. ITc first administration of the 
gas caused a coughing reffex of severe nature after which copious 
amounts of jmrulcnt material were expectorated. Exhaustion and 
refreshing sleep followed. Ee.solution of the disease jwocc.ss ap- 
peared in from 3 to o days after the administration of the gas. 
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The physical signs in the chest persisted for se^'eral days after 
the temperature became normal. The mortality rate of the group 
treated by early inhalation of CO 2 was 4% as compared with 17% 
on the group receiving no CO 2 inhalations. 

It must be emphasized here that these observations were made 
in patients in whom the disease was diagnosed, and the treatment 
begun in most instances within 48 hours after onset of the first 
symptoms. 

Conclusions. 1 . The administration of carbonic acid gas shortens 
the course of both bronchopneumonia and lobar pneumonia, particu- 
larly the former, the average days of fever being 4.3 days for broncho- 
pneumonia and 5.2 days for lobar pneumonia. 

2. The defervescence occurs rapidly in either type of pneumonia. 

3. The mortalitj' is definitely diminished and compares most 
favorably with that of other established methods of treatment. 

4. The early administration of carbonic acid gas is a valuable 
therapeutic measure in the treatment of pneumonia. 
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THE INADEQUATE TREATMENT OF EARLY SYPHILIS. 
Clinical Results in 409 Patients. 

By Paul D. Bos.ahn, j\I.D., 

JOSIAH MACV, jn., FOir.VDATION' rKULOW IN' PATHOPOGT. VAt.t: UNUVEPJiITr SCIIOOC. 

or mehicink. new haven, co.nn. 

(From the .Syphilis Division of the Public Health Institute, Chicago, III.) 

PiiEViou.s .studies of t!ie end results following the inadequate 
treatment of early syphilis liave been based upon patients who 
returned to the clinic because of ailments due or thought by them 
to be due to tlieir previous infection, or wlio were discovered when 
they returned for rea.sons unrelated to their earlier complaints. It 
is recognized that these patients include only a small proportion of 
individuals insufficiently treated for early syphilis, and that thf 
ultimate onteorne of the large majority wlio lapse before treatment 
is completed cannot l>e determined wit!) any degree of accuracy. 
The mo^t imj)orlant reasons for this are: (I) AMiilc the averac«- 
patient with a genital sore or a persistent skin eniptimi nsna 1} 
suspects he has syphilis, and may apply directly for treatment, 



eosahn: inadequate treatment op early syphilis 635 


is miicli less familiar with the manifestations of late syphilis, and 
if he becomes ill, may seek medical attention anywhere; (2) since 
the Wassermann test is not a routine procedure, unless he presents 
a classical picture of the disease in its late stages, or returns to the 
clinic or physician where he was first treated, the relation of his old 
infection to his presenting complaints may not be detected; and 
(3) many patients who remain sj’^mptom-free, or who develop benign 
skin or bone syphilis, never return for medical care. 

It appeared, therefore, that a review of the patients coming to 
this clinic might throw some light on the ultimate outcome following 
inadequate treatment for early syphilis. The publicity of the 
Institute repeatedly stresses the necessity for continuous treatment, 
particularly of early sj'-philis. As a result many patients are exam- 
ined who have no specific complaints, but who are interested in 
learning whether they have been cured or if further treatment is 
necessary. The difference between this material and that reported 
in other studies is in the inclusion of a large number of individuals 
who, remaining well, would probably not have given further thought 
to their infection had it not been forcibly brought to their attention. 

Material and Methods. The material was obtained by reviewing 
all of the admissions during the period from January 1, 1933, to 
December 31, 1934. From these records a selection was made of 
all white male patients over 16 jmars of age, with a reliable history 
of acquired infection, who had received inadequate treatment for 
early sj^philis, and who were examined at this clinic after an interval 
of at least 1 year from the last treatment. Patients were e.xcluded 
who on reexamination presented negative clihical and serologic 
findings but whose spinal fluid had not been analyzed. On the 
other hand, patients with serologic or clinical evidence of syphilis 
on reexamination were included even though a spinal fluid examina- 
tion had not been obtained. By inadequate treatment for early 
sjqihilis is meant the administration of less than 20 injections of a 
trivalent arsenical and of a heavy metal within a period of 1 year, 
this amount having been administered during the first 2 years 
following infection. A total of 409 patients were found to hilfill 
the above criteria, and it is on this group that the present report 
is based. 

Evaluaiton of Trcaimeni Results. In evaluating the final outcome, 
two classifications were employed, that is, “result satisfactory” 
and “result unsatisfactory.’' The latter group comprised those 
patients who developed clinical or serologic recurrences at any time 
following the institution of early inadequate therapy. The “result 
satisfactory” group includes patients observed for at least 1 year 
after the end of treatment, during which time no symptom's of 
syphilis developed and the blood serologic reaction was persistently 
negative. Moreover, all patients in this group had negative physical 
and s])inal fluid e.xaminations at the end of the year or thereafter. 
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In a few instances the A'^ test of homogeneity" has been employed 
to analyze the results statistically. 

Comparative Results According to the Diagnosis at the Time Treat- 
ment Was Begun. Table 1 presents an analysis of the results of 
inadequate therapy according to the stage of the disease when 
treatment was started. The usual diagnostic classes are shown. 
In addition to these, there were 72 patients who received their first 
treatment in the primary stage, but who either had no Wassermann 
examination at the time or, if this was performed, its result could 
not be ascertained. These patients have been classified as sero- 
unknown primary syphilis. This group was included in the scries 
in spite of the uncertainty regarding the Wassermann reaction, 
because subsequent observations revealed that the large majority, 
that is, 64 (89%) developed clinical or serologic evidence of syphilitic 
infection. 

TABiiE 1 . — Results According to Stage in Which Treatment Was Begun. 


llrsiilt. 

ScrO' , 
HQ^ativc ' 
jirimary', j 

Scro- 

po'sitivc. 

primary. 
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unknown 

primary. 

Total 

primary. 

Peeonrlary. | 

) 

1 

1 Total. 

j 


cent. ' 

cent. 



No. 

1 I’cr 1 
' cent. , 


VvT 
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Satl'factory . | 

: 17 so.o, 

CO 37 0 

s 

11.1 

91 

33 9 

34 

31 2' 

C 2G 1 i 131 

f 

32. S 


4 19. li 

115 C2.5 

Cl 

S,S.9 

183 , 

CG.l 

75 

' C8.S! 

17 73.9 ; 275 

G7.2 

Total . . . .j 

21 100 Ol 
1 

m 100 0 

72 100.0 

277 lOO.Oj 

100 

100 0 

23 l(y) ol 409 

1 

IfKi.O 


• Tir^t 2 years of inftrction. 


It is seen that 17 (80.9 %) of the 21 ])aticnts first treated in the .‘sero- 
negative primary stage had a satisfactory outcome. 'J’he frcqiieiic.v 
of satisfactory results in the seronegative jjrimary jjatients was 
statistically significantly greater than that in each of the other 
3 groups, but the difference between any 2 of the latter 3 was not 
.statistically significant, probably due to insufficient numbers. 'I'his 
comparison docs not include the scro-unknown i)rimary group. 
However, the results show a progressive decrease in the incidrucf 
of arrest and cure, and a progressive increase in the incidence of 
recurrences, with increasing intervals from tlie date of infection to 
the beginning of therapy. This finding is, of cour.se. not novel, 
since it is now an accepted principle in the modern treatment of 
•syphilis. What is deserving of .sj)ecial eoinment, however. '"C 
fact that this re.sult occurred , even though all j)atients receiwd 
inadequate therapy. The data of Aloore and Keinp.'^ when recal- 
culated on the basis of inadequate treatment, point to a similar 
conclusion. It is appan/nt that whether (ir not a patient expects 
to or can continue throughout a jirescribed regime of^ adeqnat' 
therajiy, the earlier the diagnosis is iinnle and trentmenf in-titnt's , 
the more favorable is his jirognosis. 
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Comparative Results With Conihwous and Discontimioiis Treat- 
ment Systems. Continuous treatment is here defined as the uninter- 
rupted administration of an arsenical or a heavy metal or both. 
Patients Whose treatments did not fall into this category received 
“discontinuous” treatment. Subdivisions into intermittent and 
irregular treatment schedules were not attempted, since by so doing 
the size of the resulting classes would ha^'e been diminished, and 
the significance of the findings decreased. 

. The influence of continuous and discontinuous treatment'regimes 
on the ultimate outcome is shown in Table 2. Satisfactory results 
were obtained in 78 (42.2%) of the continuous treatment group, 
as compared with only 56 (25%) of patients whose treatment system 
was discontinuous; the difl'erence between these two values is 
statistically significant. The superior results of continuous treat- 
ment are evident regardless of the stage of the disease when therapy 
was begun. Statistical analysis also indicates that a significantly 
larger proportion of patients in the satisfactory outcome group (78 
out of 1 34, or 58.1 %) received continuous treatment than the com- 
parative proportion in the unsatisfactory result group (107 out of 
275, or .38.9%). On the basis of these findings, a patient with early 
syphilis should be placed on a continuous therapy r%ime, for even 
though he should lapse before receiving adequate treatment, his 
chances for an ultimate satisfactory outcome are greater under such 
a regime than they would be under any other system. 


Table 2.“-Results Accobding to Type or Tkeatmext— ‘C o>rTi>rT70us on 

DiSCOKTINUOtrS. 
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He.wit.f Jccordiufi to Amounts of Treatment. In grouping the treat- 
ment .‘tcliedules .so as to indicate the numljcrof doses without regard 
to their continuity or lack of continuity, “ much ” here signific.s 15 or 
more injections when referring to an aivenical, and 10 or" more when 
referring to a heavy metal. “Little" indicates les,'^ than these 

\OL. .VO* 4.— APIIU*. 11137 10 
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amounts. In the text the first of the two adjectives refers to anscni- 
cal and the second to heavy metal. Thus “much-little” signifies 
much arsenical, little heavy metal. 

The clinical results according to varying amounts of inadequate 
treatment are shown in Table 3, which is based on the entire group 
without regard to the stage of infection when therapy was instituted. 
The comparative values for the different diagnostic classes were 
identical with those shown in the table, and for this reason only the 
sumrnated findings are presented. 

Table 3. — Results Accordinct to Amounts or Treatment, 


Little-little. Little-mueh. Much-little. ; Much-much, j Total. 


Result. 

‘ No. 

' 

Per 

cent. 

No. 

Per 

cent. 

1 

j No- 

t 

Per * Vr. 
cent. ; ^ 
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cent. 

No. 
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Satisfactory 

5S 

26.7 

32 

32.7 

;2.3 

t 

44.2 i 21 
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134 

32 8 

Unsatisfactory 

159 

73.3 

GG j 

* G7 3 

! 29 . 
1 
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Total 

217 i 

100 0 

9S 1 

100 0 

1 52 ’ 

100 0 ! 42 

100 0 ' 
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See text for definition of terms “little-little,” “little-much.” etc. 


Treatment successes ranged from a low of 58 (26.7%) of 217 
patients receiving little-little therapy, to a high of 21 (50%) of 
42 receiving much-much therapy. The difference between these 
two A'ahics is highly significant statistically. Little-little therapy 
was represented in a statistically significantly smaller proportion 
of treatment success than treatment failure cases. Thus .58 (43.^%) 
of the 134 patients in the satisfactory outcome group received this 
amount of treatment as compared with 159 (57.8%) of the 275 in 
the treatment failure group. ^Moreover, the frequency of cases in 
the satisfactory outcome group given much-much therapy (21 out 
of 134, or 15.7%) was significantl\’ greater than the frequency of 
patients in the unsatisfactory outcome group who had been treated 
with similar amounts of an arsenical and of a heavy metal (2! out 
of- 275, or 7.6%). The evidence thus indicates that even though 
treatment may be inadcciuate according to the standards now gen- 
erally accepted, the incidence of successful results increases with 
increasing amounts of therapy. 

of U)t.'!(tli.'<fnrlor)/ Rc.'niltn. 4'he patients who exi>eriene''d 
an unsatisfactor\‘ outcome were classified as follows.*^ (1) U.'is-er- 
mann recurrent latent .syphilis. (2) Early infectious r^'l.ap-e. 
(3) Central nervous .system syphilis. (4) Cardiovaseiihar .syphili-'- 
(5) Lute benign and visceral .syphilis. . 

ff’able 4 presents an analy.sis of the observed reeiirnmefs tuve'i 
on varying amounts of treattnent for early syphilis. Summatnii, 
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the three types'of late syphilis having serious import, that is, neuro- 
syphilis, cardiovascular syphilis, and late, benign and visceral 
syphilis, the combined incidence of these recurrences in the different 
treatment groups was as follows: little-little, 50.7 %; little-much, 
30.7%; much-little, 32.7%; and much-much, 33,4%. 


Table 4.~-Akalvsi8 of Recubrences According to Varying Amounts or 

Treatment. 
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An analj’sis of the incidence of these three serious late sequel® 
according to the stage of the disease when treatment was initiated 
showed the same comparative results for each type of systemic 
involvement. In each case the incidence was lowest in the sero- 
negative primary group, much higher in the seropositive primary 
group, and still higher in secondary syphilis patients. Tim fre- 
quency of each of these three recurrences then fell off slightly in 
the group with early latent sypliilis. These findings are well shown 
by the combined values: seronegative primary, 9.5%: seropositive 
priinary, 34.2%; secondary, 45.9%; and early latent, .39.1%. 

'J’he most important type of unsatisfactory result from a public 
health viewpoint is that of infectious relapse. The incidence of 
this condition was 3.7%, which is much lower than the 13.3% 
Ircquency observed by l^Ioore and Kem]) in their inadequately 
treated group, and also lower than the 1.3.1 % incidence among 
inadequately treated patients in the Cooperative Clinical Group 
material.® It is of interest to note also that the percentage of 
neurosyphilis is appreciably le.ss than that reported by ICemp and 
Menninger' in inadequately treated ])atients (43.4%) and in un- 
treated patients (r>2.{‘)%). Since only 59 of the 100 patients with 
Wassermnnn recurrent latent syphilis liad a spinal ffuid examina- 
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tion in all probability the 29.6% represents the minimum of neuro- 
syphilis. By the same token, the percentage of latent sj’philis is 
probably lower than that shown by our figures. The incidence 
of cardiovascular syphilis among these patients is slightly lower 
than that observed by Ivemp and Cochems.® It seems probable 
that the incidence of each of these recurrences is lower than that 
reported by other investigators because of the inclusion in this 
material of a large group of symptom-free patients who ordinarily 
do not report to the phj^sician or clinic for ree.xamination. 

The Satisfactory Result Group. Table 5 represents an analysis 
of the 134 patients classified as “ result satisfactory.” Every patient 
included in this group had a negative spinal fluid examination. 
Thirty-four (25.3%) were observed for periods ranging from 1 to 4 
years after the last treatment; oS (43.3%) of the 134 patients were 
observed for from 10 to 15 years and more after the last treatment, 
the longest interval being 30 years. Of this group, 32 (55.2%) had 
negative Roentgen ray and electrocardiographic examinations. 

Table 5. — The Ixteuval Bet^veen Last Treatment and Final Observation 
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Tile first 2 years following cessation of treatment is the critical 
period so far as infectious relapses arc concerned. In tlic Coopera- 
tive Clinical Group material/ 91 % of all infectious relapses occurred 
during this interval. The comparative value obtained in tlie present 
study was 80,7%. Tlie great majoritj" of patients in tlie "‘satis- 
factory result’’ group were, therefore, well outside this danger 
zone, for 117 (87.3%) liad been observed for periods exceeding 
2 years after the cessation of treatment. 

The probability tliat any of tliese 117 patients might later 
develop central nervous system involvement is (exceedingly remote, 
for it is now recognized that a negative spinal fluid (\\aminati(»n 
2 years or more after infection assures the patient of siibse<iuent 
normal spinal fluid findings, except under very unusual eireiiin- 
stances. 'Jlie situation is quite diflenmt with resja'ct to earda>- 
vascular syplulis. A negative cardiovascular examination is no 
guarantee against future involvement of tliis system. In the 
Co/)pt‘Lative Clinical Group material of ISO eas(xs of imcomplieat(‘<l 
aortitis wliere the duration of infection was known, tlien* 

9n%> in whielj the process had developed to the point of deteefion 
lat(*r tlian o years from infc'ction,- Aortic regurgitation va> 
most fr(*cjuently in the })erio(l 20 to 30 years from infection. It t 
tlms ap})arent that, excliuling Iat(^ skiti and bone tertian^ni, t a 
mo-''t s(Tious danger confronting tbc sati>factory n‘snlt group *•" *^ ’* 
possibility of •subserpiently deveIo{)ing (Tirdiova-eular reeurn'nev. 
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However, tlie chances are overwhelmingly in favor of a continued 
state of health in patients who are clinically and serologically nega- 
tive 5 years and more after the cessation of treatment, and such 
patients comprised 74.5% of our group. 

The individual who maintains clinical and serologic negativity 
for varying periods following the last treatment is naturally desirous 
of knowing whether he is likely to continue so throughout life. 
This information is highly desirable to the clinician, also, especially 
with reference to the patient known to have been inadequately 
treated for early syphilis. Shall further treatment be instituted as 
an added protection against late serious recurrences, or do the physi- 
cal discomfort, hnancial stress, and even danger of antisjqihilitic 
measures to the patient outweigh any possible benefits he may 
derive? With this question in mind, a selection was made of all 
patients who were subjected to a complete reexamination one or 
more years following a negative ph.ysical, blood and spinal fluid 
examination. Only 43 such cases were found. In each instance 
the reexamination conducted from 1 to 25 years after the first nega- 
tive survey was also negative, and each of these 43 patients is 
included in the satisfactory result group. These findings indicate 
the comparative security which a patient with negative findings 
may enjoy, but it should be emphasifiied that the small size of the 
group prevents any sweeping generalizations. 

Discussion. The observation that 134 (32.8%) of the patients 
in this series achic^'ed a satisfactory result in spite of early inade- 
quate treatment is deserving of special comment. The question 
arises whether this percentage represents a fair approximation of 
the .satisfactory result cases in a large population of inadequately 
treated patients. At the outset it must be admitted that the asymp- 
tomatic patient generally has no reason to enter a hospital, so that 
reports emanating from such institutions do not give a true picture 
of the situation. This is a valid objection to the findings of Stokes 
and Des Brisay,^ who observed clinical, spinal fluid and serologic 
negativity in onl,y 17 (S.4%) of 178 inadequately treated syphilitics. 
Their result is based on a selected group of indinduals, that is, those 
who reported to a hospital for tlie relief of symptoms, the syphilitic 
infection being discovered through routine diagno.stic procedures. 
Is our material characterized by a bias in the opposite direction, and 
does this account for our higher percentage of satisfactory results? 

It is our impression that tliis i.s not the case. In the first place, it 
will^ i)e recalled that the series does not include a large number of 
patients who were clinically and serologically negative, but who.se 
.‘spinal fluid had not lieen e.vamincd. Had this examination been 
conducted, a large majority would have been found to have negative 
spinal fluid.s. and this would have placed them in the satisfactory 
result group. This alone, other factors being ecjual, would ])ave pro- 
<iuce(l au incidence of satisfactory results higher tlum that reported. 

Moreover, each patient in tlic satisfactory result group came to 
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the clinic because of his own knowledge of an antecedent infection, 
and not because lie was compelled to seek relief for distressing 
symptoms. Such individuals are generally not included in hospital 
statistics because they are not components of the average hospital 
population. The objection may be raised that if it is true that a 
hospital group does not consist of a representative sample of asymp- 
tomatic syphilitics, by the same token it is comprised of a higher 
proportion of the general population of patients with symptomatic 
recurrence than is found in our materiak This objection is based 
on the premise that more patients with serious recurrences are seen 
in the hospital than in an ambulatory clinic. AMiile no actual data 
can be given on this point, attention should be called to the fact 
that many of our symptomatic patients were hospitalized on our 
recommendation, and furthermore, that many patients returned to 
us for follow-up care after their acute siege in a hospital had sub- 
sided. 'With the exception of a verj' small percentage of individuals 
wlio are rushed to a hospital as a result of sudden crucial symptoms, 
there to die, the clinic at one time or another probably secs the great 
majority of patients with serious symptomatic recurrence. 

In conclusion, it should be emphasized that these results arc not 
to be interpreted as a brief for inadequate treatment. The recom- 
mendations of the Cooperative Clinical Group and of the Health 
Organization of the League of Nations should be rigorously followed, 
and any physician responsible for the inadequate treatment of early 
sypliilis is remiss in his duty to both patient and public. 

Summary. A study was made of the outcome in 409 patients 
who had received early inadequate treatment for syphilis. Patients 
were classified as “ result satisfactory’' if they presented no evidence 
of syphilis as determined by clinical, serologic and spinal fluid tests 
one year or more after the last treatment; and as “result unsatis- 
factory” if they developed clinical, serologic, or spinal fluid signs 
of syphilis at any time following the cessation of treatment. 

With regard to the diagnosis when treatment was begun, the 
highest ]>roportion of satisfactory results was noted in the seronega- 
tive primary stage. 

A significantly higher incidence of satisfactory results was observed 
anuiug patients who had received continuous tn*atment than in 
those treated by other systems. 

Much arsenical was defined as 15 or more injections of a trivalent 
preparation and much heavy metal as 10 or more injections of 
liismuth or mercury. Treatment successes were lowest in the 
group receiving less than these amounts of both drugs, and highest 
in those treat(*d with these amounts or more. 

f Vnlntl m^rvous system syphilis comprised the largest proportion 
of late rclaf>‘^es. Was^ermann nsairrent late syphilis had a slightly 
lower incidence and (cardiovascular syphilis still lower. Parly infec- 
tious relapse and late I>enign and visceral syplulis liad an trfjual and 
also tlie lowest iruridence. 
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The 334 patients classified as result satisfactory were followed 
for from 1 to 30 years after the last treatment; 117 (87.3%) of these 
had been observed for periods longer than 2 years after the cessa- 
tion of specific medication. It was pointed out that the most serious 
danger confronting these patients was the possibility of subse- 
quently developing cardiovascular recurrence. 

Of the 409 patients comprising this study 32.8% achieved a 
satisfactory result. An analj'^sis was made of the sampling factors 
which might have been influential in producing this proportion of 
favorable results. It appeared that this value probablj^ represents 
a fair approximation of the incidence of satisfactory result cases in a 
large population of patients inadequately treated for early syphilis. 

It was emphasized that although inadequate treatment does 
produce a certain proportion of successful results, adequate treat- 
ment schemes as recommended by the Cooperative Clinical Group 
and by the Health Organization of the League of Nations should 
be rigorously followed in the management of early syphilis. 

Acknowledgment is made to Dr, J. E, Kemp, who suggested this study and who 
offered much helpful advice during its progress. 
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The frequency of visual damage following therapeutic use of 
certain cinchona alkaloids^ especially of ethylhydrocupreine, is 
attested by a large number of case reports, groups of clinical cases 
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and experimental data in animals,^ as well as by personal experi- 
ence. The pathologic lesions responsible for loss of vision is recog- 
nizable both by means of the ophthalmoscope and by microscopic 
tissue section, and has been adequately described.** There is a fair 
amount of evidence pointing toward the factor of individual idio- 
syncrasy.^ However, the exact mechanism producing the lesion is 
not agreed upon. It is believed by some to be direct toxic action 
on the retinal cells but other evidence points toward primary spasm 
of retinal arteries resulting either from direct action of the com- 
pounds as vasoconstrictors, or, as recently suggested by Wolff,*^ 
the retinal vascular spasm may be the result of depressed tissue 
oxidation. 

During the course of a more extensive experimental and clinical 
investigation of a large number of cinchona alkaloids,*^ an attempt 
has been made and is herewith reported to estimate the toxicity 
to the visual apparatus of certain of these alkaloids which have a 
high pneumococcidal power and a general toxicity low enough to 
justify consideration of their clinical use in pneumococcabpneumonia. 

Experimental. The work of Smith and Fantus*® suggested that in tlic 
perfused peripheral vessels of tlie frog eth3dh3"drocupreine possessed greater 
vasoconstricting properties than quinine. Using the alkaloids in concen- 
trations approximating 1:2000 (M/64S, monoh3’'drochloride), the only 
definite finding so far in the present work is that peripheral vasoconstriction 
in the frog appears to be a general reaction of cinchona bases. It lias been 
obtained with quinine, apocupreine (apoquinine), cth3dapocupreine, etli}'!- 
In'drocupreine and its d-rotator3'' isomer ’ethylh3^drocuprcidine, and with 
h3'drox3'eth3d apocupreine. It seems not invariabb" to be obtained with any 
of these substances. Thus, with h3^drox3"eth3da])ocupreine, of 12 prepi^a- 
tions perfused as indicated, 4 did not show definite persistent constriction; 
with cth3dlmlrocupreine the corresponding figures were 4/10, with quinine 
1/12. The Ringer formula was NaCi G.o, KCl 0.14, CaCh X^^^^udrous) 
0.24, NallCOj 0.2 gin. per liter. The cannula insertion was through ven- 
tricle into bulbqs. It ma3' be that under some set of conditions this incthod 
might prove of use for attack on tlie problem of cinchona amblyopia, but 
at jiresent it apjiears less promising than the direct method. 

A direct attack on the problem of cinchona arnbhmpia was made b3' eye 
examination following injection of quinine, cth3dapocuj)rcine and eth}'!- 
h3'drocuprcinc subcutaneously in the frog.® These doses were 0.01 to 0.02 cc. 
M/20 dilmlrochloridc jicr gram and were definiteh' in the lethal range. 
No changes definitch' attributable to the injections were noted in the 03^0 
grounds. 

Proliminar3' observations were then made on dogs injected intrafieritone- 
all\' with ctln’lln'drocuprcinc. It was not found jHissible to give doses 
exceeding 84 mg. (expressed ns dr3*' base) per kg. b3' this route vnthout 
fatalit}’, and eye changes were not markcci (Table I). Much larger do^es 
were, however, tolerated 1)3" subcutaneous injection. A inid-dorsrd. ratiier 
than a flank, site was chosen to avoid the chance of direct i>enetrafion of 
solution into tlie bod\" cavit}', with possiide altcnUion of rate of ab-orption 
and vi'jf'cral damage.* The plan, tiiercfore, graduallv* developed of giving 

* At Mellon of Indii.^tnrU K(^e;irch, Department of in Pofr’ 

t ’hi*ini-'try : thf' Merrj* Fa.j an4 the Department of Pinnn.n- 
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a single mid-dorsal subcutaneous injection of a large dose, 0.25 to 0.50 mg. 
mol. dihydrochloride per kg. The surwving dogs were observed for varying 
periods, up to 49 days, then killed. The eyes were removed at once and 
fixed, one in Zenker’s solution and one in the following mi.xture: absolute 
alcohol by volume, 6 parts; chloroform, 3 parts; glacial acetic acid, 1 part. 
The Zenker-fixed tissue was stained %vith hematoxylin and eosin, the spec- 
ially fixed tissue with toluidine blue and plilo.xine, both from paraffin-em- 
bedded material. 

Ophthahioscopic Findings. Minor grades of visual damage were 
naturally not certainly detectable by ophthalmoscopic examination. 
Dogs with serious visual disturbance generally showed pallor of the 
disc at the time or within a few days later. Pupils of such dogs 
were usually dilated and responded sluggishly to light. Hetinal 
arterial constriction was difficult to assess. 

Microscopic Findings (Table 1), These ivere identical with those 
of ForsteP and pre^dous workers referred to by him. 


Table 1. — Effects of Cinchona Bases on Dog Eye. 

* Da>s 

Ophthalmo- after 


Dog 


Dose, Mg., 

Visual dis- 

scopic 

Microscopic 

injec- 

No. 


dry basc/K. 

turbance. 

change. 

change. 

tion. 

2* 

Ethylhydrocupreine 

42* 

None 

Doubtful 

Slight 

1 

8* 

Ethylbydrocuprejne 

42* 

Slight 

Slight 

Slight 

5 

9* 

Ethylbydro cu prei DC 

42* 

None 

Doubtful 

Slight 

5 

3* 

Ethylhydrocupreine 

63* 

None 

Doubtful 

Slight 

1 

6* 

Ethylhydrocupreine 

37 X 7 daily 

None 

Slight 

Doubtful 

8 

n 

Ethylhydrocupreine 

170 

Blind 5th day 

Marked 

Marked 

n 

13 

Ethylhydrocupreine 

170 

Blind 1st day 

Marked 

Marked 

2 

10 

Ethylhydrocupreine 

212 

Blind 2d da}' 

Marked 

Marked 

7 

ICf 

Ethylapocupreino 

169 

Blind Ist day 

Marked 

Marked 

40 

17 

Quinine 

162 

Blind 2d day 

ftfarked 

Marked 

41 

C-3 

HydroxjTthylapo cupreine 

88 

None 

None 

None 

28 

27 

Hydroxj'ethylapocuprcine 

132 

None 

None 

None 

17 

28 

HydroxycthyJapocupreinc 

132 

None 

None 

None 

10 

02 

Hydroxycthylapocupreine 

132 

None 

None 

None 

28 

26 

Hydrovycthylapocupreine 

177 

None 

None 

None 

17 

oi 

Hydroxycthylapocupreine 

177 

Questionable 

None 

Very' alight 

28 

30 

Hydroxycthylapocupreine 

177 

None 

None 

None 

9 

31 

Hydroxycthylapocupreine 

177 

None 

None 

None 

14 

32 

Hydroxj'cthylapocupreine 

177 

None 

None 

None 

14 

33 

H> droTycthj'lapocuprcine 

177 

None 

None 

None 

14 

37 

Hydroxycthylapocupreine 
low rotating fraction 

100 

None 

None 

None 

14 

35 

Hydroxj'cthj lapocuprcine 
low rotating fraction 

167 

None 

None 

None 

14 

23t 

Quinidme 

81 

None 

Doubtful 

Very ahcht 

C 

24 

Isopropy lapocuprcine 

132 

Blind 0th day 

Marked 

Marked 

14 

25 

Isopropylapocuprcine 

176 

Blind 2d day 

Marked 

Marked 

14 

34 

Butovj'cthylapocuprcme 

145 

None 

None 

None 

n 

38 

Butoxj'cthj’lapocuprcinc 

145 

None 

None 

None 

f. 

3G§ 

Butoxj'cth> lapocuprcine 

194 



None 

8 


N.B. “C’ dog3 injected in Laboratory' of Pharmacologj*, University of Cliicago. 

* Intrapcritoneal injection; the rest subcutaneous. 

t Dogs 14 and 15 not notably affected by same dosage; observed 5 and 6 days respectively. Ej c‘s not reino\ cd. 
i Dog 22 killed by same dosage. 

§ Dog 30 dc^ eloped distemper and only microscopic observations were made. 


1. Eyes from 10 control dogs showed normal retina, choroid and 
sclera. 

2. No visible change in the blood-vessels was seen in an// section 
of eye of an?/ iesi or control animal. In the test animals, the changes 
were confined to the retina proper. 

.3. In those test animals showing changes, destruction of cells of 
the ganglion layer predominated, the number of destroyed cells 
varying from a few to all ganglion cells. In those dogs allowed 
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to survive for ten days or more, any ganglion cells remaining were 
in a state of good preservation. Dogs killed before the tenth day 
showed, in addition, some edema of retina and an occasional Iym])ho- 
cytc or polymorphonuclear leukocyte. Occasional changes in the 
cells of the bipolar layer were seen in the more severely damaged eyes. 

Other Observations. Local necrosis, which appears to be a general 
reaction to subcutaneous injection of cincliona bases (Dawson and 
Bodansky),- was noted rather frequently in the form of a sloughing 
of the skin at the site of injection. It seems to have nothing to 
flo with eye changes, and does not appear to influence the general 
health. Dogs which following injection presented persistent drug 
toxicosis or were for any otlier reason in poor condition, were sacri- 
ficed to prevent postmortem eye changes before fixation. Some of 
the periods of observation were, therefore, rather short. In Dogs 1 1 
and 17 tliere seemed to be some possible lessening of the amblyopia 
24 and 35 days, respectively, after injection. 

Cinchona bases seem to be well absorbed* from subcutaneous 
injection in spite of the possibility of local necrosis. Thus, Dogs 19, 
20 and 21 were all killed by a dose of 101 mg. quinidine base per kg., 
i\I/S solution in the calculated amount of standard HCI; Dogs 12 
and IS were similarly killed by M/4 solutions of cthylliydrocupreinc 
and c|uinine, the doses of anhydrous base being 170 and 102 mg. 
})er kg., respectively. 

Statistical Calculation oj Significance of Results. If we arrange 
two groups of dogs on the basis of probable essential difference in 
chemical formula and Jipproximatcly similar handling, we have in 
Group 1 Dogs 11, 14, 15, 10, 17, 24, 25, receiving cinchona alkaloids 
of abbreviated formula 110. B, where B stands for “base’' and RO 
for nlkoxy side chain; in Group 2, Dogs Cl, 02, 20, 27, 2vS, 30, 31, 32. 
33, 35. formula IIORO.B for hydroxy-alkoxy side chain. The results 
may be set up as in Table 2. 

Tauli: 2. — Kri’Kcr of iNTiionrcTiox or Ukta Hydhoxvi. Uadical into Ai.kyl or 

ClNCIK^NA AlKOXV Ch A IN ON TkNDKNCY TO PKOnOCr HLINI>Nr*<S IN 

Do(;«. 


(Inmp. 

Si'll' rhnin. 

jnc- kt" 

Oh^rrvfwl 
for ilayp. 

niind. 

Not 

bhfui. 

Totnl. 

1 . . 

. KO 

ia2-i7a 

Vi or more 

.7 

2 

4 

<> 

. nono 

ia2-l77 

9 or more 

0 

10 

10 






— 

— 




Total i> 

12 

17 


While the numbers involvcnl arc small, they arc yet obviously 
sugircstivc of sub.stantially less danger of visual damage from hy- 
droxycthylapocuprcine than from the grouj> “RO’" alkaloids. ( al- 
eulation iiy the “Exact’* method of Fislier,*'^ Section 21.02. simws 
that the probability of su{‘h a set of results being due to chanee is 
only 1 in 2!U. 

Discussion. It may seem surprising tliat there simuld be any 
dilierenee in aotion on the retina of two sulistanees so r‘l()sely alike 
in eluanieal fonnula as ethyl- aiul hydroxyetJiylajKieupreine. ^ oimg 
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and Loevenliart,’2 liowever, noted the production of optic lesions 
in the rahl)it by organic arsenieals with an amino or substituted 
amino group in the para position to the arsenic, but not with the 
amino or substituted amino group in the ortho or meta position. 

The results of the “dog test” described have alread}’^ been 
utilized.'^ Owing to its serious eye effects in dogs, isopropylapo- 
cupreine was excluded from clinical trial while hj^droxyethylapo- 
cupreine, owing to its lack of such effects in dogs, has been intro- 
duced. Both of these drugs previously had appeared desirable on 
the ground of in vitro and m vivo pneumococcicidal activity dis- 
played by the methods used by Maclachlan, Permar, Johnston and 
Kenne3^‘■’ While further work may cause a revision of opinion, this 
test seems likely to open up an avenue of approach somewhat safer 
than any previously a’\’’ailable in the field of chemotherapy of 
pneumonia. 

Summary. 1. An effort has been made to develop a method for 
the estimation of the property of visual damage possessed by certain 
cinchona alkaloids which are under investigation as to their possible 
therapeutic use in pneumococcus pneumonia. 

2. Kesults of perfusion experiments in the frog with a number of 
cinchona alkaloids suggested that under the conditions used, periph- 
eral vasoconstriction is a general reaction of cinchona bases. For 
attack on the problem of cinchona amblyopia this method appears 
at present less promising than the direct method. 

3. Observation and histologic study of the eyes of dogs subcu- 
taneously injected with large doses of these alkaloids indicate a 
distinct difference in their behavior Avith regard to retinal damage. 
The ganglionic layer was found damaged by ethylhydrocupreine, 
ethylapocupreine, isopropylapocupreine, and quinine. Comparable 
dosage with hydroxyethylapocupreine in 10 dogs caused no demon- 
strable damage. The difference in results appears to be statistically 
significant and coincides Avith clinical obserA^ations in man to be 
reported at a later date. 
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SOMATIC PHENOMENA IN PSYCHONEUROSES. 

By John M. Fli-nn, M.D., 

ASSOCIATE IN' MEDICIN'E, PETER BENT BRIGHAM HOSPITAL 
BOSTON, MASS. 

(From the Medical Clinic of the Peter Bent Brigham Hospital.) 

Although the scientific method (cause-effect) is by convention 
employed in most medical research, certain difficulties in the study 
of psychoneuroses preclude its employment there. First of all, 
despite the observation of Pavlov^ and his pupils® of psychoneurosis- 
like states in animals used for the study of conditioned reflexes, it 
may be said that a true psychoneurosis is peculiar to man. Second, 
our present day concept of the pathogenesis and etiology of psycho- 
neurosis makes it obvious that its deliberate production in any man 
is unwarranted. Hence, any study of the psychoneuroses must be 
made as they spontaneously present themseh^es. In making such 
a study one may describe- and classify the observed phenomena, 
reason slowly backwards from effect to cause and then direct thera- 
peutic efforts towards the alteration of the hypothesized cause. If 
therapeusis of this type results in cure in a sufficient number of 
instances, one may infer that the hypothesis is established. 

The diagnosis of psychoneurosis is made always by exclusion. 
It is necessarily preceded by a thorough physical examination sup- 
plemented by any indicated studies, and if the latter prove negative, 
thus ruling out organic disease, one is justified in surmising that 
psj'chic factors are responsible for the derangement in function or 
for the symptoms of which complaint is made. The probabilities 
of the correctness of this surmise becomes even greater, if emotional 
conflicts, unhappiness and the like are found in the patient’s his- 
tory. If a therapeutic attack upon tlicse emotional conflicts results 
in a restoration to normal function and a disappearance of symptoms, 
the iwobablity of the Amlidity of tlie cause — effect reasoning process 
becomes greater still. Certainty is attained, however, only after 
one has studied a sufficient!}' large series of cases to rule out the 
possibilit}' of fallacy in the inductive process. 

The foregoing suggests some of the pitfalls lying ahead of one 
who attempts to study any aspect of the psychoneuroses. Such 
study can be made only by the employment of effect— cause rca- 
.‘^oning upon the phenomena observed and by tlie employment of 
the tlierapeutic test upon the hypothesized cau.se. This mcthofl 
ha.s been employed throughout the present .study, and we have 
endeavored to bear in mind its inherent limitations. 

'riu' material for this study eon.si.sted of a group of 20 patients on 
whom the diagnosis of psychoneurosis was made after a careful 
history and physical examination supplemcntcfl by any indicated 
te.st.s had excluded organic liiscasc; 1 1 of these patient.s were women; 

0 men. ’i'heir average age was 20 Avith A’ariations between 2-1 and .>2. 
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The presenting symptoms which occurred most frequently are shown 
in Table 1. 


Table 1. — Pkesenting Symptoms in 20 Psychoneurotic Patients. 


Fatigue .... 

Per cent. 

. . 90 

Dyspnea .... 

Per cent. 

. 70 

Digestive complaints . 

. . 90 

Headache .... 

. 70 

Excessive perspiration 

. . 90 

Precordial discomfort . 

. GO 

Coldness of extremities 

. . 90 

Insomnia .... 

. GO 

Tachycardia 

. . 80 




The physical examination supplemented by laboratory studies 
revealed but slight variation from the normal average. Those 
findings deserving special mention are shown in Table 2. 

Table 2, — Objective Findings in 20 Psyciioneuiiotic Patients. 


Low blood pressure 

100 

Lymphocytosis (above 35%) . 

85 

Sugar tolerance definitely increased 


Low basal metabolism (below —5) 

85 

(low curve) 

90 

Coldness of extremities 

75 

Moist skin 

85 

Cyanosis or "marbling” of extrem- 


Tenderness over colon in L. L. Q. . 

85 

ities . ■ 

70 


Further evidence of similarity in these patients became manifest 
when attention was focussed upon the psychic background. All 
were unhappy; all were dissatisfied with life. However, we paid 
little attention to this condition at the time, for we felt that the 
psychic situation would clear up when the ph^'^sical symptoms had 
disappeared. 

At first, therefore, our endeavors were confined to explaining and 
treating the disorder on a purely physical basis. The most probable 
source of trouble at first was thought to lie in some one of the duct- 
less glands. A therapeutic test was made with thyroid; but although 
the basal metabolic rate was raised to the normal level, little im- 
provement was experienced by the patients. Indeed most of them 
were irritable and apprehensive in consequence of the treatment. 
Pituitary pi’eparations were next tried, but without appreciable 
benefit. While these therapeutic tests were taking place, it was 
noted that the plij’^sical signs above referred to, were almost without 
exception the reverse of those described by Cannon^ in his studies 
on the responses of animals to emotional stimuli and ascribed b.y 
him to generalized excitation of the sympathetic division of the 
autonomic nervous system. Throughout’ this paper, the division 
of the autonomic nervous system into sympathetic and parasym- 
pathetic is understood, as made by the pharmacologist rather than 
by the anatomist. The pharmacologist regards fibers stimulated 
by pilocarpine and paralyzed by atropine as parasympathetic; 
those stimulated bj'^ adrenalin as sympathetic. The anatomist 
regards fibers originating in the thoracic and lumbar regions of the 
cord, as sympathetic; in the brain stem and sacral region of the cord, 
as parasympathetic. A regime, therefore, was instituted to over- 
come this condition of autonomic imbalance. Cold baths, relatively 
small meals of easily digested food, moderate exercise and the use 
of drugs such as epinephrine, ephedrine and atropine were among the 
measures employed singly or collectively in the treatment of these 
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patients. TJierc was no doubt tJiat some of the patients were cured 
by the.se procedures, for the symptoms disappeared, the abnormali- 
ties revealed on physical examination or by the use of laboratory 
tests, were replaced by normal findings, and the patients ex-pressed 
themselves as satisfied with the outcome. The results of treatment 
on laboratory manifestations are shown in Table 3. 

Tabliv 3. — Result of PiivsicAL Tbeatmext ok Laboratorv AIakifestatioks 

(8 Cases). 

Before After 




treatment. 



treatment. 


1. 

Blood pressure: 







Maximum . . . . 

lOS/70 



124/80 



Minimum . . . . 

8S/S4 



110/72 



Mean* 

90/64 



114/72 


2. 

Basal metabolic rate: 







Alaximum . . . . 

— 2 



+ 10 



Minimum . . . . 

-“22 



-4 



Mean* 

— 15 



+3 


3. 

L>TTiphocyte percentage; 







Maximum . . . . 

46 



35 



Minimum . . . . 

34 



28 



Mean* 

40 



32 


Blood sugar tolerance: 







30 00 

90 


30 CO 

90 


Tasting, mins, min.s. 

mins. 

Tasting. 

mins. min.s. 

mins. 


Maximum . 84 

98 122 

100 

lOG 

158 140 

122 


Minimum . . 70 102 110 

CS 

00 

108 135 

92 


Mean* . . 70 105 110 

SO 

97 

130 129 

101 


* The arithmetical mean of 8 cases. 


In view of the fact that certain patients continued to have symp- 
toms, although the physical signs and laboratory tests had re\-ertcd 
to normal following the institution of the regime mentioned uhove, 
it was decided to investigate further the role played by psychic 
factors. 'When this was done, it was quickly ascertained that 
patients very often complain of the physical symptoms of an emo- 
tional reaction, Avhile they withhold the story of emotional strain. 
Basically, these patients showed a common psychic pattern. All 
were faced by situations which were disliked, which were intoler- 
able, and which could not be altered. Indeed, each one rebelled 
agaiirst the established order of tilings in a matter which was, for 
him, unchangeable. In a measure, each one of them rebelled against 
himself or, at least, against the inevitability of his own limitations, 
for the attainment of every objective is conditioned by an indi- 
vidual's capacities. Where one recognizes that one’s objectives arc 
unattainable, wisdom, of course, demands that one’s objective,-^ 
be changed. Our patients were unfortunate in that they cither 
could not or woukl not alter their objectives, even in .spite of the 
fact that they realized the impossibility of attaining them, 'J'lie 
task of psychotherapy was, therefore, to a.ssist them to do this. In 
brief, our method of treatment consisted in n thorough mental 
cathnr.'iis for the patient (although not as complete a.s that employed 
by a p.sychoanalytic .school) and then in a,«.sisting him to re-synthe- 
si'zc his experience so that lie t-ould, if he .‘^o chose, alter the objec'- 
tivc.s of his life. 'I'lic results were so gratifying in the cases in which 
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it was used in conjunction with physical methods of treatment, 
that it was decided to try the effect of psychotherapy alone on 
patients with findings similar to those mentioned above. Our 
astonishment was great in learning that treatment of this type 
supplemented by no physical measures whatsoever, was followed 
by a disappearance of sj’'mptoms, a return of physical signs and 
laboratory tests to normal and a restoration of the patient to health 
both mental and physical. The results of treatment on the labora- 
tory manifestations in patients of this group are given in Table 4. 

Table 4,— Besblts of Psychotherapi" on Lab oka tor v Manifestations 

(20 Cases). 

1. Blood pressure: 

Maximum .... 112/60 

Minimum .... 84/44 

Mean* 9S/G2 

2. Basal metabolic rate; 

Maximum .... —3 

Minimum . . . —21 

Mean* -11 

3. Lymphocyte percentage: 

Maximum .... 53 

Minimum .... 33 

Mean* 41 

4. Blood sugar tolerance; 

30 GO 90 

Fasting, mins. mins. rains. 

Maximum . 90 160 132 108 

Minimum , . 84 108 108 92 

Mean* . . 81 liO 121 100 

* The arithmetical mean of 20 cases. 

Comment. The observations recounted abo\'e lead naturally to 
many questions, to no one of which a final answer can be given at 
the present time. Some of these questions liave proved to be par- 
ticularly fascinating, and an effort will be made to suggest answers 
which fit in with the remainder of our present-day knowledge. What 
is the fundamental nature of the physical disturbance? Can this 
phj’^sical disturbance be produced by botli pl)ysieal and psycliic 
causative factors? How can these observations be reconciled with 
those of Cannon in his studies on the emotional reactions in lower 
animals? Why is this symptom complex observed onb’- in the 
young? 

Light may be thrown on the answer to tlie first question Ijy re- 
counting the studies of the physiologist and pJiarraacoiogist. In- 
deed our first clue to the nature of the physical disturbance came 
when we noted that this was tlie reverse of that described by Can- 
noid in the lower animals. The pliysical disturbance in our patients 
was likewise the reverse of the change produced by adrenalin.- On 
the other hand, it was very similar to that produced by pilocarpine,- 
muscarine" and choline in the animal. While tlic two first named 
substances are not to he found in the body, clmline and its esters 
are present there in at least small quantities. The action of this 
substance has been studied rather exliaiistivcly b;v Hunt and Taveau.^ 
Dale,® Fcldbcrg and Gaddum,'* Loewi atid Na\Tatil,'^ and it seems 


13S/S8 

102/54 

124/80 


+ 10 



39 

28 

29 


Fasting. 

30 

mins. 

GO 

mias. 

90 

mins. 

96 

164 

12S 

90 

94 

108 

120 

102 

99 

131 

116 

113 
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to be productive of symptoms and signs qualitatively, although not 
quantitatively, similar to the symptoms and signs observed in our 
patients. The quantitative dissimilarity might be e-xplained on the 
basis of tlie size of dose employed for physiological research. Ac- 
cordingly, it seems reasonable to infer that our patients had symp- 
toms and signs by reason of hj-peracti\ity of the parasympathetic 
system or hypoactivity of the sympathetic system, or, to e.vpress it 
in another fashion, a predominant orientation towards the para- 
sj'mpathetic side in autonomic activity. 

The second question proposed above cannot receive a final 
answer in the light of our present knowledge. Symptoms and signs 
similar to these arc not uncommon in those convalescing from acute 
illness such as typhoid fever, lobar pneumonia and in those with 
wasting diseases such as pulmonary tuberculosis or carcinoma. 
Fatigue, large meals and hot baths likewise seem to favor a para- 
sjonpathctic orientation of autonomic activities. In a sense, one 
can demonstrate all these things by a iniori experiment. To prove 
a ‘priori that psychic factors can produce such symptoms and signs 
as observed in these patients is, however, quite impossible. Never- 
theless, the effectiveness of psychotherapy in being followed by a 
disappearance of these symptoms and signs suggests that they were 
produced by p.sychic factors. Our series is too small to permit of 
generalization in this regard, but it does suggest that psychic factors 
can produce a predominantlj' parasympathetic orientation of the 
autonomic system. 

The fact that Cannon has demonstrated by a priori e.xperiment 
a sympathetic hyperactivity in an animal Avhich is emotionally 
stimulated at once casts doubt upon our hjqiothcsis as to an emo- 
tional origin for the phenomena which we observed. A moment’s 
reflection makes dear an important difference bctv'een man and 
the lower animals. Both'can, of course, rebel against an undesirable 
environmental situation, but the lower animal in Cannon’s experi- 
ments rebelled against situations the menace of which might be 
overcome by the full utilization of his bodily resources, v,'hcrcas 
man can, and oftentimes doc.s, rebel not only against situations which 
can be overcome by his limited power but also against situations 
which he cannot overcome at all. Furthermore, man’s rebellion 
against the inevitable and the unchangeable way be not the matter 
of a moment but the matter of days, of months, or of years. Analog- 
ou.s .situations cannot be produced in a laboratory. It is, of course, 
true that one can observe in man the condition of hyperactivity of 
the .sympathetic .sy.stcm, which is brought about by emotional 
factors, but in such cases the menacing influence is one which prf>- 
sumably can be overcome by the employment of all the bodily 
resource.^ at man’s disposal. These resource.s arc mobilized through 
the activity of the .symj)athetic .system. However, when man is 
facal by a menace which he cannot overcome (and menacing influ- 
cnce.s of this type confronted the patients discus.'cd above), there 
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seems little utility in mobilizing the body’s resources for sueli a 
contest. In such cases, hypoactivity of the sympathetic system, 
hyperactivity of the parasympathetic system, or a combination of 
both does not seem unreasonable to expect. In view of these con- 
siderations it is our belief, although our data is insufficient to prove 
this beyond reasonable doubt, that emotional situations brought 
about by a menace which is regarded as capable of being overcome 
is followed bj’' predominantly s.ympathetic orientation of the auto- 
nomic system, but that emotional disturbances brought about by an 
insuperable menace are followed by predominantly parasympathetic 
oi’ientation. 

•That these congeries of signs and symptoms have been observed 
only in the young does not seem particularly remarkable, when one 
considers that the mature oftentimes have irreversible changes in 
tissues as the concomitant of age. Irreversible changes would 
necessarily modify any symptom complex. Furthermore, a func- 
tional sjrstem complex, if prolonged, might be expected to result 
itself in irreversible anatomic change. 

Summary. The symptoms, physical signs and laboratory data 
found in 20 patients, diagnosed as psychoneurotics, because of the 
absence of demonstrable physical disease and because of the effec- 
tiveness of psychotherapj^ in bringing about a cure, are reported as 
found before and after treatment. The symptoms, physical signs 
and laboratory data are similar to those which one would expect 
from stimulating the parasympathetic division of the autonomic 
nervous system. 

The difficulties of employing the a 'priori scientific method in 
psychosomatic research are enumerated, in explanation of the fact 
that the conclusions in this paper are mostly obtained by a posteriori 
reasoning. 

It is suggested that menacing influences which ma\' be surmounted 
give rise to an emotion in which the predominant physical manife.s- 
tations are due to stimulation of the sympathetic division of the 
autonomic ner^'ous s.ystem; and that those which appear insur- 
mountable give rise to an emotion in which the predominant physical 
manifestations are due to stimulation of the parasympatiictic 
division of the autonomic nervous system. 
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BOOK EEVIEWS AND NOTICES. 


OuAh Hygjbne and the Thea^i^ient of Parodontal Diseases. By 

Russell W. Bunting, D.D.Sc., Professor of Oral Histology and Path- 

dlogy in the School of Dentistry of the University of Michigan, Ann 

Arbor. Pp. 187; 80 illustrations. Philadelphia: Lea & Febiger, 1936. 

Price, 82.50. 

After many years of experience, the author has presented this book for 
the use of students and practitioners of the dental profession in tlie sincere 
belief that mouth hygiene must be more thoroughly understood if the prac- 
tice of dentistry is to fulfill its true purpose. The aim of this book is to 
indicate to practitioners in general that mouth health cannot be separated 
from general health. 

The first section deals with oral In^giene proper and the salient features of 
oral sepsis, the prevention of dental caries, the prevention of parodontal 
infections and oral prophylaxis. The second section is devoted to an exten- 
sive discussion of parodontal diseases and their treatment. Ginghdtis, 
parodontitis, pericemental abscess, Vincent's infection and gingival atrophj' 
are presented in a comprehensive fashion. Facts are not merely presented 
but interpreted and explained. 

The author has taken great care to select and review outstanding beliefs 
concerning the maladies discussed and to stress just those points which are 
interesting and important to know. 

This is a book that might profitabh^ be used 63" student, the practitioner 
and all those interested in Oral IH^giene and the relation of mouth .sepsis 
to s3"stemic diseases. T. C. 


A Text-rook of Pathology. B3' W. G. ]\IacCallu.m, Professor of Path- 

olog3" and Bacteriology', The Johns Hopkins University, Baltimore. 

Pp. 1277; G97 illustrations. Sixth Edition, entire^' reset. PJiiladelphia: 

AV. B. Saunders Compan}', 1936. Price, 810.00. 

The long continued and wide use of this text-book of patholog}’' is an 
indication of its excellence. The new edition foIlow.s the previous system of 
arrangement of material on an etiological basis, rather than the arrange- 
ment usual in other text-books according to organs and s\'stom5. Two 
chapters on infections of uncertain nature, in the previous edition have been 
reclassified as a chapter on riekettsia infections and fire chaj)ter.s on filter- 
able viruses. Rheumatism 1ms been dealt with under the latter categoty 
because tlio author considers that “it seems probable that rheumatism is 
caused by' one of those elusive filterable infective agents,*' although he gives 
no posiliVe evidence to support this. Tin’s is a^ radical departure from flic 
current concept of t!)is disease. Equall}' surprising in his inclusion of .‘^cnrlet 
fever as a virus disease, and of periarteritis nodosa as apparentU' a virus 
infection. This illustrates the difficulties of treating j)athoIogy on an etio- 
logical basis, and this system recpiircs a discriminating reader. New chap- 
ters deal witli fungus ir^fcctions; with diseases of the central nervous .‘^3^(001 
of imkiuiwn etiology; with teeth and related structures; and with c.ongerntnl 
malfonnations. Injuries to organs r)f inteni.al so(Tc*tion now con-thute six 
chapters itisto.yd of the fornuT tiirce. Maty new illu>t rat ions from the 
author’s own material arc cvccllent. aitd a< in previous editicjris, dc-'*'Ti|H 
tions of j)allin!ogical ])roccs“CS drawn from the authors jK-n-.ona! exjKTiencc 
are €‘fTcctivtf. 
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An Introduction to Matuuia Medica and J’harmacology. py Ilunii 
Alister McGuigan, Ph.D., M.D., Profo-SHor of Materia I^Iedioa, Phar- 
macolog}^ and Therapeutics, University of Illinois, College of IMedicine, 
Chicago, and Edith P. Brodib, A.B., R.N., formerly Director School 
of Nursing, Vanderbilt University, Nashville; forraerlj'^ Instructor in 
Materia iUedica and Therapeutics, Washington University School of 
Nursing, St. Louis. Pp. 580; 71 illustrations and 18 color plates. St. 
Louis: The C. V. Mosby Company, 1936. Price, S2.75. 

The preface states that “this book is the outgrowth of an attempt to 
revise the Fourth Edition of Brodie’s Materia Medica for Nurses.” The 
rising standards of the nursing profession are depicted in the scope and 
nature of this work. It contains a brief but well-done history of drug- 
giving. The chemical nature of drugs is shown by means of structural 
formulas; experiments illustrating various features in the action of drugs are 
described and numerous records are given. There is more direct correlation 
with bedside therapeutics and greater attention to the preparation and 
administration of drugs than is usual in books on pharmacology for medical 
students; controversial points are also treated briefly, and properly so in 
view of the purpose of the book. The only adverse criticism the reviewer 
can make against this work is that it maj"^ be too difficult for the average 
nurse. Certainly it affords an opportunity for acquainting student nurses 
with the facts of modern pharmacologj’’ and de.serves serious consideration 
bj'^ those upon whom that task devolves. C. S. 


Digestion and Health. By Walter B. Cannon, George Higginson 
Professor of Pbysiolog}^ Harvard Medical School. Pp. ICO; 14 illustra- 
tions. New York: W. W. Norton & Co., Inc., 1936. Price, 82.00. 

In this small volume Dr. Cannon has described for the lay reader the 
nature of hunger and of thinst and has described the mechanism of auto- 
nomic control of gastro-intestinal function and the influence of emotion 
upon this control. In the exposition of his material Dr. Cannon has de- 
scribed in simple terms the classical e.xperiments in these field.-^, including in 
certain instances graphs and figures from the original articles. He has thus 
allowed the lay reader to see the way in which scientific facts are accumu- 
lated. This method of presenting the subject-matter may be a little difficult 
for some readers to follow, but from the information so presented practical 
applications are indicated which should be understandable and of intere.st 
to the thoughtful layman. K. E. 


The Clinical Use op Digitalis. By Drew Luten, A.B., M._D., A.'^so- 
ciate Professor of Clinical Medicine in the Washington Univer.^ity School 
of Medicine and Physician to Barnes Hospital, St. Isolds. Pp. 220; 5 
illustrations. Springfield, 111.: Charles C Thomas, 1930. Price, 83.50. 
A CONCISE, yet inclusive, discussion of digitalis therapy. The first jinr- 
tion of the book emphasizes important pharmacologic concepts. Then 
follow chapters on indications and contraindications; dosage and methods 
of administration; and the prognostic value of the response to digitalis. 
The final chapter, entitled Therapeutic Theses, is a group of summarizing 
aphorisms. 

The author uses the historical approach effective^, to support the 
rationale of his arguments. The style is readable and emphatic. Some 
might criticise the omission of a rule-of-thumb outline for digitalis dosage. 
IMost readers, however, will agree with the author’s viewpoint when lie 
refuses to do so. W. .1. 
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A Dissertation on the Sensible and Irritable Parts of Anhiai^. By 
Albrecht von Haller [London, J. Nourse, 1735], Introduction bv 
OwsEi Te^^ikin. Pp. 49; 1 illustration. Baltimore: The Johns Hopkins 
Press, 1936. Price, Sl.OO. 

This reprint of an anonymous English translation of Haller^s celebrated 
work is welcome both as an easily available form of an important phj’sio- 
logical treatise and also, as Temlan points out in his introduction, as '^an 
outstanding document of indefatigable experimentation and clear reason- 
ing.” ^ Though the phenomena of sensibility and irritabilit}^ (a term coined 
by Glisson) were recognized long before Haller, to him is due the credit for 
recognizing their independence and the clear distinctions between them. 
His line of reasoning is interesting to follow. E. K. 


The Riddle of Woman. A Study in the Social Psychology of Se.v. By 
Joseph Tenenbauiu, M.D., Director of Urological Service in the Central 
Neurological Hospital, Welfare Island. Pp. 477. New York: Lee 
Furman, Inc., 1936. Price, S3.50. 

In title, this book is designed for popular appeal and the approach to the 
subject-matter so definitely Freudian, that it vill find but small favor with 
most ph^'sicians, Some of the angles from which Woman is discussed, are: 
A Social Problem, The Sex Urge in Woman, The Wife, The Bride, The AdulL 
ress, The Virgin, The Spinster, The Witch, The Beautiful Woman and The 
Prostitute. Freud is the» author most frequently quoted together with 
'^iVlbert Einstein, the greatest genius of the age.'' A vast amount of data 
are assembled and the “Riddle” is not solved. N. Y. 


Chemical Procedures for Clinical L^vboiutories. B3" jMarjorie R. 

]Mattice, A.B., Sc.M., Assistant Professor of Clinical Pathologj", New 

York Post-Graduate Medical School of Columbia Universit}^* Assistant 

Director of the Biochemical Laboratoo*, New York Post-Graduate 

Hospital; Consultant Chemist, Reconstruction Hospital, New York 

Cit}'. Pp. 520; 90 illustrations and 2 colored plates. Philadelphia: 

Lea ct Febiger, 1930. Price, S6.50. 

The author has organized a wealth of trustworth}' iRoccdures and valu- 
able information into four groups; 

Pari 7. Blood. Following a preliminai^" discussion of tlm functions and 
general properties of blood arc given reliable procedures for determining 
the acid-base balance of the blood, carboh 3 ’dratcs and ketones, cholesterol 
and other lipids, plasma proteins, non-protein nitrogen and its coinjK)ncnts, 
hemoglobin, scrum pigments and hepatic function tests, and inorganic 
constituents. The subject matter is extreme^" well organized and the tests 
are standard. 

Part 77. Clinical laborator 3 ' procedures of urine testing are pro’cnted 
in tlie .same way as is the blood" in Part I. It is quite tliorough. 

Part IlL Gastro-intestiiial Secretions. This is a tnistworth 3 ' and 
gratif 3 dng section. The Lucdcr-IIollander S 3 ’stem for estimating the duo- 
denal cnz 3 ' 2 nes is given. ^ ^ . 

Part IV. In this section is included both qualitative and quantitative 
methods of examination of miscellaneous bicjlogical fluids, such as milk, 
cerebrospinal fluid, and eflu^ions*. ... . * . 

Scattered through the text arc practical discussions dealing with sources 
of error andjnethods of eliminating them. The. interpretations am con- 
servative yet tliorough. This book is not to sujijilarit standard text^ of 
[ihvsiolugrc cheinistrv* as its greatest use will be to clinical pathologists ana 
(Iieir assistants. Every clinical l.aboratorx' sliould have a coin*. Jk 
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Medical Classics. Volume 1, No. 1 (September, 193G) (Ten i.«sue.s a 
year). Compiled by Emerson Crosby Kelly, M.D., of the Dejiart- 
ment of Surgery, Albanj' Medical College.'' Pp. 78; illustrated. Balti- 
more: The Williams & Wilkins Companj', 193G. Price, 810.00 per 
Amlume. 

The desirable vogue of reprinting important medical articles so that the 3 ' - 
are more easity available to the historical^ minded reader has further 
support in this new series of Medical Classics. In periodical form, more 
elastic and extensible than the books of this kind that have hitherto ap- 
peared, this venture need only be limited bj-- the success of its reception. 
Let us hope that this vdll be conspicuous and that the series will have a 
long and useful career in stimulating the medico’s interest in the historical 
side of his profession. This first number reproduces in their complete 
original form three of Paget’s most important contributions. Vlio is there 
who will disagree ivith the compiler’s view that “every doctor who has a 
patient with o.steitis deformans or one in whom osteitis deformans is a 
possibility will be a better doctor if he knows intimately the VTitings of 
Paget on this subject?” And for that matter, even if he has not such a 
patient, will he not be a better doctor and one better satisfied with his pro- 
fession, if he reads these brilliant descriptions and begins the habit, if he 
has not already formed it, of going back to the masters’ original descrip- 
tions? Not the least useful in this number, is a bibliography of 175 medical 
articles by Paget. We should welcome most heartil}' tliis latest addition 
to the armamentarium that brings the high spots of medical history'' the 
more easily to our aid. E. K. 


Operatiats and Interpretia'^ Radiodontia. a Textbook for Students 
and Practitioners of Dentistr}^ Bj’’ Walter S. Thompson, D.D.S., 
Associate Professor of Radiodontia, College of Dentistrj’-, University of 
Southern California; Lieutenant, U. S. N. R., Special Sendee Instructor 
in Radiodontia, etc. Pp. 374 ; 355 illustrations. Philadelphia: Jjca & 
Febiger, 1936. Price, $7.00. 

This volume is a concise and comprehensive presentation of roentgenology 
as applied to dentistry, written in an attractive and readable style. The 
first part deals with operative radiodontia in which there is introduced the 
history of radiodontia, followed by the physics of Roentgen raj's, with a 
consideration of the mechanical appliances employed in radiodontia, the 
technique of dental roentgenologj' and the processing of dental fflms. 
Particularly commendable is the chapter devoted to the biological effects 
of Roentgen rays, in which special emphasis is placed on the danger inherent 
in their use. Important is the consideration given to the roentgenological 
aspects of the structures in the proximity of the dental arches, such as the 
maxillarj' sinuses and the salivary glands. The technique for the use of 
diagnostic-radiopaques is included. iWan}' special procedures to be used in 
the occasional case are described. The text is amply and beautifull}' Ulus- 
trated. 

Interpretative radiodontia is dealt with in considerable detail. This is 
introduced 65 ’' a consideration of Roentgen ra}’ absorption and followed bj' 
interpretative studies based on dental anatomj' and pathologj'. The 
closing chapter on radiation thcrap.v indicates that this work is quite 
modern in every respect. The author rightfully infers that radiation therapy 
is a fruitful field for future researches in dentistrj'. 

This volume will have a wide appeal, not alone for students and practi- 
tioners of dentistry, for whom it will serve as an excellent text and reference 
work, but also for the general roentgenologist, who is required to possess 
considerable knowledge of radiodontia. K. K. 
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Die jS'EiiErpciERENRiNDE. Beitrage zur Experimentdlen uiid Klini.^hchen 
Pathologic. Dr. Med. Sigismuxd Thaddea, Assistent der II. 
Med. Universitatsklinik der Charite, Berlin. Pp. 199; 78 illustrations 
and 36 tables. Leipzig: Georg Thieme, 1936. Price: Paper, M. 11.* 
Bound, M. 13. ^ , 

This book is e.ssentially a rather e.^ensive rc^de^r of the literature and 
the author's own experiments concenung the adrenal cortex. Emphasis is 
placed upon the metabolic and physiologic aspects. Historical and mor- 
phological considerations and details as to preparations of active extracts 
are but briefl}^ discussed. 

Tlie main sections deal with muscle weakness, grovi;h, temperature, 
water, mineral, blood, circulation and respiratory^ changes, and most thor- 
oughly with rnetabolism. Especially’' interesting are the author's e.xperi- 
naents concerning carbohydrate and cholesterol metabolism.. Unfortunately’ 
his experiments are not given in detail; many’- simply' confirm previous work. 
In the majority' of experiments reported no mention is made as to whether 
or not salt was used. 

The last portion is devoted to Addison's disease, adrenal cortical hor- 
mone therapy’' and relationship of the adrenal cortex to the other endocrine 
glands and to the vitamins. The book is succinct and well organized, 
hav'ing numerous subheadings. There arc no descriptions of technique. It 
may' be recommended to those interested in endocrine or metabolic ])ro!> 
Icms. C. D. 


Lane Medical Lectures: Studies in Cardiovascular Pegulation. 

By' G. Y. Anrep, M.D., D. Sc., F.R.S., Professor of Phy'siology', Medical 

Faculty', Egy'ptian University', Cairo, Egy'pt. Pp. 118; 38 figures and 

8 tables. Stanford University', Calif.: Stanford University' Press, 1936. 

Price: Paper, S1.50; Cloth, S2,25. 

The five lectures contained in tins book deal witli 1, TJie Proprioceptive 
Mechanism of Cardiovascular Regulation; 2, Tiie Respiratory' Regulation 
of the Heart Rate; 3, The Dy'iiamics of the Coronary Circulation; 4, The 
Coronary' Blood Flow and 5, The Blood Flow Through Skeletal and Plain 
Muscles. 

The author, in addition to being a distinguished investigator in the field 
of circulatory' phy'siology', proves himself to be an excellent interpreter of 
the iiighh' technical literature of the subject. The lectures arc couched in 
simple language and the thought is easy' to follow. This little volume is 
highly' recommended to all who v'ish to keep track of wliat the piysiologists 
are aecomplisliing by' their researches on the circulation. 


A Practical Medical DicnoNARY. By Thomas LA'nmor Stkdman, 
A.M., M.D. Pp. 1282;. illustrated. Thirteenth JMition, revised wilh 
the New Britisli Anatomical Nomenclature (0 pages). B.iltiinorc: 
William Wood ck Co., 1936. Price, S7.50 with thumb index; $7.90 with- 


<JUL> 

Always one of our best medical dictionaries, with the advantage of 25 
years under the .same (nlitor, this work aiipaars in a new edition tliat ha*j 
Included hundreds of new tenns and various changes that put it in accord 
with the 1030 U. S. Phannaco]Keia. Es[>ecially interesting to the Reviewer 
are the initial pages from the Eleventh Edition Preface and on Median 
Etvmologv, wherein arc given rules and examples of pwi^ir sjK’lling ana 
histon' of the editors successful struggle to extingui-h errors (suen 
improiKT omission uf tlie final c, cliange <4 k tor e, etc.) that had n p ‘0 
inoted in other fpinrters. 



HOMANS: A TEXTBOOK OF SURGERY. 


559 


Psychiatry for Practitioners. [Reprinted from Oxford Loose-Leaf 
Medicine.] By various authors. Edited by Henry A. Christian, 
A.M., M.D., LL.D., Sc.D. (Hon.); Herse}' Professor of the Theor}'^ and 
Practice of Physics, Harvard University; Ph 3 ’'sician-in-Chief to the Peter 
Bent Brigham Hospital, Boston. Pp. 646. New York: Oxford Uni- 
A'-ersity Press, 1936. Price, S6.50. 

This reprint from Oxford Loose-Leaf Medicine is bj’’ 11 collaborators. 
E. A. Strecker and H. D. Palmer contribute the recognition and manage- 
ment of the beginning of mental disease; Gerald Pearson, psychiatry of 
childhood; Earl D. Bond, post-encephalitic and post-traumatic behaAu'or 
disorders; E. A. Whitney, mental deficiency; Eugen Kahn, ])sj'’cliopathic 
personalities; E. G. Ebaugh, toxic reaction t 3 ’pes; W. A. IWiite, paranoia 
and paranoid conditions; C. 0. Cheney, dementia priecox (schizophrenia) 
group; D. K. Henderson, affective reaction type (manic-depressh'-e) includ- 
ing involutional melancholia; T. A. Ross, ps 3 ’-choneuroses. 

Toxic reaction types is an excellent chapter and since the induction of 
malaria in the treatment of paresis is so admirably considered, it need not 
have been described elseA\diere. Chapters on affecti\'^e reaction t3"pes and 
ps3'^choneuroses are Avorthy of special mention. Too man3'- historic char- 
acters are classed as epileptics, e. g., Byi'on, Peter the Great and Napoleon. 
Once when Kean Avas acting, many in the audience Avere overcome and B3’Ton 
fell into a fit Avhich appeared to be h 3 '-sterical ; his feet AA'ere deformed but 
not from a central lesion— the3'’ Avere club-feet. As to Peter the Groat and 
Napoleon, each aars a liqueur; the latter, after long hours of Avork Avould at 
times shoAV a tic— frequent and rapid eleA-'ation of the right shoulder — 
Avhich to those unfamiliar, aars sometimes mistaken for a gesture of dis- 
approA'^al. The terms “Post-traumatic neuroses” and “ps3’’choses” should 
be AATitten Avitli the "post.” The book seri'^es its purpose well, but it is 
hoped a subsequent edition AA’ill contain a more complete index. A glossar3’’ 
would aid general practitioners greatl3^ N. Y. 


A Textbook of Surgera'. By John Homans, M.D., Clinical Professor 
of Surger 3 ^ Compiled from Lectures and Other Writings of 23 Members 
of the Surgical Department of The liarA'ard Medical School. With a 
Special Bibliographical Index and illustrations b 3 ’' Willard C. Shepard. 
Pp. 1267; 530 illustrations, Fourth Edition. Springfield, 111.; Charles 
C Thomas, 1936. Price, S8.00. 

The appearance of this Avork so quickb’’ in its Fourth Edition demon- 
strates that it has met the needs of the professional public in this particular 
branch — surger3\ The book is an extremely popular one for students, 
practitioners and specialists alike. It coA'ers the field complete^ and suffi- 
cientbv thorough^’' to satisf5^ the needs of its readers. This edition has been 
eutireb' re-AA’ritten as AA'ell as re-edited; all old material has been rcjilaced 
AA-ith ncAA’ and there has been added a chapter on Amputations and Plastics. 
RcAOsion has taken into consideration such subjects as Antiseptics and 
Sterilization, the S3nnpathetic Nervous S3'stem and the Th5'roid Gland, 
kluch valuable information has been added AA'ith regard to certain frac- 
tures, 5 ’et, AA’ith all of these additions the size of the A’olume has not been 
matcrialb" changed. 

Recognizing the fact that it is an extremeb’ difficult problem to AA’rite a one 
A'olume surger 3 '’ to meet all needs, the RcA’icAA'er thinks that this particular 
AA’ork fulfills the aim as near as jrossible under the present conditions. 

The subject matter is coA’cred in a sufficientb’ comprehensiA’c manner to 
fit practicalb' all requirements. The book is all that is nccessarA- for the 
student and at the same time has sufficient reference A’alue to be* a liandA- 
AA’ork for the specialist. E. E. ' 
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PiiLVciPLEs OF BiocHEsnsTnr. Bj' Albert P. ALiTHEWs, Carnegie Pro- 
fessor of Biochemistr}', University of Cincinnati, Cincinnati, Ohio. Pp. 
512; 3 illustrations. Baltimore: William Wood it Co., 1930. Price, 
S4.50. ^ ^ 

This book is presented as a complete!}'' new and reuTitteri textbook for 
students of medicine and is not to be regarded in any sense as a revision of 
Dr, Mathews^ older and formerly ^^Addely used textbook on Piiysiolo^icaJ 
Chemist^}^ " . " 

In his preface the author sets up as one aim tlie presentation of tlie sub- 
ject in such way that it ^S\nll appear, not as an inchoate assembly of facts, 
but as making part of a great science which reveals the finer structure and 
coordinated chemistry of the human body.” In this laudable attempt, 
Dr. Mathews has not, in the opinion of this Reviewer, been uniformly suc- 
cessful. One often feels, in reading the book, that unfortunately little dis- 
crimination has been used between topics of prime physiological importance 
and others that hardly merits any space whatever. This produces an effect 
of giving a large mass of uncorrelated information, important and unimpor- 
tant, with very little critique to guide the student. 

For example, the general topic of acid-base balance as reflected in both 
blood and urine is given verj" scanty attention; and on page 373, in discuss- 
ing acid-base balance two paragraphs of equal length deal, respectively, 
with the effects of various foods on the alkalinity of the urine and with the 
effect of cancer and otlier conditions on the pH of blood. It would seem 
that the effect of various foods on acid-base balance would far outweigh, 
in iinjx)rtancc, a topic so controversial and so little substantiated as the 
effect of cancer on blood pH. Other examples of such unbalanced treats 
ment could be mentioned. 

Part V, dealing with the vitamins and hormones ap])ears to be a very 
A’^aluable part of the book. Tlie author's treatment of these topics is full 
and as nearly up-to-date as could be expected in so active a field. 

The book is compact, well arranged and is written for the most part in 
Dr. Mathews characteristically interesting style. J. A. 


The Gii^ of Colxj.ubus. By Ciiaules C. Dexxie, IM.D., Kansas City, 

Mo. Pp. 195. Kansas Citv, IMo.; Brown-'OTiito Co., 193fi. JVice, 

$ 2 . 00 . 

Tins book has been prepared for those wlio have not yet acquired syphilis, 
but who may do so. In general, it takes a .sound attitude toward the pro])cr 
ways of sociologically combating the sfwcad of the disease and of medically 
treating those unfortunate cnougli to have acquired it. It is particularly 
n])propriatc at this time, when Surgeon General Parran is so cfiieienlly 
bringing the fight against “the social discasc''-“a cuiihcmism used inorc 
than once even in tins book— out into the open. All the more disapj^inting 
is it then, to be unavoidably struck l)y the book's shortcomings. The title 
has novelty, to be sure, as the autlior uses it to mean tliat Columbus’ crew 
brought syphilis to the West Intlian natives! But wliy ignore the mass of 
evidence to sliow tlmt sypliilis existed in the Western World before Colum- 
bus? Typographical errors (“agrecakc,” “liigh domed )itoral\iers,” etc.) 
vie with que.slionablc or incorrect statements (“Oo'.rof tiio.«e so aflHcted 
[aortic regurgitation and aortitis] have to thank syphilis ); while the com- 
pany of mi<-spelled worthies is indeed a motley one (h»r in.-tanec% 

Heverius, Oveido, I'ornier, Montego, Was-erman, I^Hieli, T/>ew(*nhoerh, 
Jonotljun llutehinsun,. Colie”). Kven a K>ok for f>optilnr (•on'^urnfdioii, 
deserves greater accuracy than this. 
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British Masters op Medicine.. Edited Sir D’Ahct' Power, K.B.E., 
E.R.C.S., F.S.A,, Consulting Surgeon and Archivist to St. Bartholomew’s 
Hospital; Honorary Librarian, Royal College of Surgeons of England. 
Pp. 242; illustrated. Baltimore: William Wood & Co., 1930. Price, 
S3.00. 

Intermediate in sizs between the short notes of a biographical dictionary 
and the monogi'aphs that are necessarily restricted to the more famous, 
these 24 articles give us a pleasant picture of British medicine from Harvey 
to Starling, together with .sjunpathetic personal sketches, each with por- 
trait, "written bj'- those who have been attached to the great institutions 
which their heroes made famous.” IWiile ob^dously accounts of Sydenham, 
Hunter, Lister and others of that ilk can easily be found elsewhere, a new 
interpretation may always be interesting; and for such as Floyer, Willan, 
William Ferguson, R. B. Todd, one might have to make a considerable 
search for an equally satisfying presentation. The modems included are 
William Turner, Owen Thomas, Robert Jones, Manson, Osier, Mackenzie,- 
Starling. The articles are reprinted from the pages of the M cdical Press and 
Ciradar; the initials of the author of each sketch are found in a list follow- 
ing the List of Illustrations. E. K. 


Atlas of Congenital Cardiac Disease. By Maude E. Abbott, B.A., 
M.D., F.R.C.P. (Can,vda), Curator of the Historical Medical Museum 
and Assistant Professor of Medical Research, hlcGill University, jMon- 
treal, Canada. Foreword by Dr. Paul D. White. Pp. 72; 25 plates 
with more than 200 illustrations. New York: American Heart Asso- 
ciation, 1936. Price, S5.50. 

Maude Abbott writes with recognized authority on the subject of Con- 
genital Heart Disease, and anything that emanates from her pen needs_ no 
laudatorj'^ introduction nor recommendation. Her new Atlas of Congenital 
Cardiac Disease, however, is particularly worthy of praise. For those readers 
who feel they have neither the special interest nor the time to read her mono- 
graphs, this all-too-short atlas uniquely fills a gap in essential clinical knowl- 
edge. 

Part I deals with the development and comparative anatomy of the heart. 
Part II presents the clinical classification of Congenital Cardiac Disease. 
The atlas is replete with case jiresentations and clinical features, diagrams, 
illustrations of specimens, roentgenograms, electrocardiograms and a full 
bibliography. A valuable addition is the statistical table of 1000 analyzed 
cases. This excellent atlas serves to whet an already impatient appetite for 
the larger volume on Congenital Cardiac Disease which the author is pre- 
paring. A. j\L 


Recent Advances in Allergy. (Asthma, Hav-Fever, Eczema, Migraine, 
etc.). By (Ieokge W. Bray, M.B., Cii.M. ‘(Stoney), M.R.C.P. (Lon- 
don), Physician in Charge of Children’s Department, Prince of Wales 
Hospital; Assistant Physician, Princess Elizabeth of York Hospital 
for Children, etc. With Foreword by Arthur F. Hur.st, M.A., M.D. 
(OxoN.), F.R.C.P._, Senior Physician, Guj’’s Hospital, etc. Pp. 517; 
107 illustrations, including 4 colored plates. Third Edition. Phila- 
delphia: P. Blakiston’s Son & Co., Inc., 1937. Price, So.OO. 

With 13 additional pages of text and some 2000 references to the litera- 
ture, the new edition of this excellent work is highly recommended to stu- 
dents and practitioner.-; as a well-rounded treati.'c on allergy. Its only 
disadvantage from the American standpoint continues to be tlie lack of hay 
fever plant survej's for this country, R. K. 
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Atlas of Hum^\ ^Vnatomy, with Explanatory Text. Jesse Feirixo 
W iLLmrs, Al.D., Columbia University. Colored illustrations bv Franz 
l^ohse, Universit}^ of Berlin, and Max Brodel and Leon Sclilossbcra, of 
Johns Hopkins University. Pp. G4. New York: Barnes & Noble, 
Inc., 1935. Price, Paper, $1.25; Cloth, $2.00. 


* This book, ''designed for both the la^mian and the student of anatomy,'' 
contains a surprisingly large amount of information in a small space. ALso 
the names of tlie illustrators are sufficient guarantee for the accuracv of tlie 
beautiful drawings. Yet with its brief text it is far from a substitute for a 
standard textbook for the medical student— probably was not so intended— 
and should only serve the medical man in sucii ways as when he wishes to 
demonstrate to his patient. " E. K. 


Tjieatment in Psychiatry. By Oskar Diethelm, jM.L)., Professor of 
Psychiatr}^ Cornell University iMedical College,. New York; Psychia- 
trist-in-Chief, the New York Hospital (Pa3me TOiitney Psixhiatric 
Clinic), etc. Pp. 47G. New York: The Macmillan Company, 193G. 
Price, $4.00. 

Much reverence is shown herein to the author's former master, Adolf 
Mej^er, whose ps^^chobiology, "the h^’pothesis that matter and its functions 
belong inseparably together, forming a unit . . . and knovm as the principle 
of integration," threads its wa}’' through the book. Important chapters are: 
stud^’’ of personalityj suggestion and h3'pnosis; ps3xhoanal3"tic procedure; 
excitements; depressions; scliizophrenic reactions; paranoid and paranoiac 
reactions; ps3"choneuroses; stuttering, tics, occupational reactions and 
psychopathic personalities. 

Ps3xhoanal3'sis as expounded by Freud, Adler, Jung and others, is given; 
and ICronfeld's "ps3’'chagog3’'," scientific re-education that docs not tend to 
be exclusively individualistic, is described. It is stated Me3'er coined the 
term, "mental h3^giene," but Sweetser, in 1850, wrote a volume bearing tlie 
title. The book under review, with 45 case reports, contains new and useful 
information, but a more S3'stematic arrangement would add to its useful- 
ness.^ The chapter on depressions consists of 32 pages with no subdivisions, 
and in the index nothing pertinent follows depressions that would direct 
attention to an3’‘ of its details. N. Y. 


On the Disturbance of the Circulation in Spinal Anesthesia. An 
Experimental Stud3\ B3' Oscar 0. ScnunEimi. Pp. 77; 2 illustrations 
and 30 tables. Stockholm: P. A. Norstedt Sc Sons, 193G. (Price not 
given.) 

This little monograpli records the data and conclusions of Schuberth 
after an exhaustive stiuh' of the d3'nainic disturbances of the circulation in 
exiierimcntal spinal anesthesia. In the major portion of the work the exp<T)- 
mental investigations were done on animals but limited ob.'^ervations were 
made on man. There is an introduction and two major stibdivisions. The 
one, "The influence of spinal anesthesia on certain circiijatory factors, 
considers oxygen consumption, arteriovenous oxygen dilUToncc, 
output, venous pressure, the blood volume and the eaj>illary picture. 1 he 
second deals with the infiiicncc on respiration a( spinal ancstliesia, involving 
the dorsal, but not the cervical cord. Each section consists of 
survev of previous investigations and these are followed by tlie autnor r* 
data and discusdon. The author concludes that tlie shockhke state whirU 
mav accompanv spinal anesthesia is different from njo.-t otiwr 
shock in that Oicro is no ciecre.-ise in the circiilfttiri!?: l)lnr>d volunic. J ni- 
inonojrrriph is tlie best thnt thcKevicwer lues seen on th<- .‘object , i Jiere » 
suinnntry nrid nn o.veellent bihliojjmphy. 
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The Principles of Bacteriology and bniuNixY, By W. W. C. Topley 
M.A., M.D., M.Sc., F.R.C.P., F.R.S., Professor of Bacteriolog}' and 
ImraunoIog 3 % University of London; Director of the Division of Bacteri- 
ology^ and Immunology, London School of Hvgiene and Tropical iledi- 
cme, and G. S. Wilson, M.D., F.R.C.P., D.P.H,, Professor of Bacteri- 
ology and Applied Hy^giene, University of London, London School of 
Hygiene and Tropical Medicine. Pp. 1G45; 27G illustrations and 192 
tables. Second Edition. Baltimore: William Wood & Co., 1936. 
Price, 812.00. 

It is not surprising that such an actively progressive subject as bacteri- 
ology should require new presentations at frequent inten\als. This book, 
acclamed as a leader shortly^' after its first appearance in 1929, retains its 
premier position in its new form. Admittedly’* more compre}}ensive than 
the average textbook for medical students, it has been found in at least one 
of our medical schools to be the most desirable to put in the studenPs hands, 
with recommendations for selective topical reading. Thus properly^ used, 
the wealth of detail constitutes an asset for a reference book, without harm- 
ing its value as a students text. Tim extensive alterations that new concepts 
and facts have required have not changed the original plan or arrangement 
nor greatly increased the book's size. E. K. 


The Lung. By’* William Snow Miller, Emeritus Professor of Anatomy', 
University^ of Wisconsin. Pp. 209; 152 illustrations, including 20 colored 
plates. Springfield, 111.: Cliarles C Thomas, 1937. Price, 87.50. 

This is a monograpli on the stracture—especially' the microscopic stnic- 
turc—* of the lung. Its greatest value lies in its superb illustrations, because 
these enable the reader to grasp and understand pulmonary' stnictiirc in 
three dimensions. The two dimensional pictures familiar to the microscopist 
is a very^ dilTerent thing, and scarcely' gives an inkling of the relations of 
respiratory broncliioles, atria, air sacs and alveoli as reconstructed by' Dr. 
Miller from serial sections. Besides the section on the anatomy' of the air 
passages, 'there are chapters on blood vessels—thc richness of the capillary 
network is astonishing — the lymiph nodes, lyrnphoid tissue, ncr^'cs and 
pleura. A remarkable feature is a well-illustrated chapter on the structure 
of the lung as conceived by' other anatomists from ^Malpighi to the present 
time. 

With Dr. Alillcr's conclusions on such controversial subjects as the epi- 
thelial lining of the alveoli and the presence or absence of alveolar pores, 
the reader may* or may' not agree. But all .sides of these questions arc cov- 
ered by citations from the literature, and the author's own position is sujv 
ported by' good : ’ ' ■■ ‘n r’ *' 

In conclusion, ■' ii- '■ " ' shes to commend a notably' fine examine 

of book making. _ _ M. McC. 


Bailey's Tilkt-book 


(Eh\yn and Strong.) By I^niLir 



sonic in colors. Xintl) Edition, revised and reuritten. 

William Wofxl A' Co., 193G. Price, 80.00. 

Lv tin's cflitioii rill oliriptnr,' but one Ii.nvo l)cen clirtiisn'rl aiul four have boeri 
rewritten — .«o ;rrcat is the in evirn fucIi a Ftritic Fiibjeet ?.*■ norrnri 

■ ‘ ' ^(u<fents ifioUKn 


iii'^tolojry. 


, jiroCTf-.' 

The work continues to be jiritnarily for riH-Uicai 


The 


‘•niajor'cuntroverFial (lifferences of ojiinion” have I'_''en ''•'■•'‘'j*-'*. , 

editors ronf inne (o ernjihaF’irc (hni "Ffnicturc n'-’unes it" full nwanuti, j . 
when correlated with function.” 


E. K. 
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The Developjient op Modern Medicine. An Interpretation of the 
Social and Scientific Factors Involved. By Biciiard Harrison Shryock, 
Professor of History, Duke University. Pp. 442; illustrated. _ Phila- 
delphia: University of Pennsylvania Press; London: Oxford University 
Press, 1936. Price, $4.00. 

Medical historians have become increasing!}’' aware of the nepd of con- 
sidering their field as but a branch of the historj^ of science, and this, in turn, 
of the history of the world. The stoiy is nccessarilj’' fragmentary if these 
backgrounds are not given their due position. Conversely, the general 
historian should find the art and science of medicine a desirable field of 
study, and yet how seldom does he invade it and how often is medical 
history written by those untrained historically! This attempt, tiien, by a 
professional historian “to portray certain major aspects of medical develop- 
ment against the background of intellectual and social history in general” 
has an added value in closing a long open gap. Those physicians who are 
at all historically minded will not be surprised at the general conclusion 
drawn ; namely, that measurement, experiment and the use of instruments 
have been chiefly responsible for the advance of medical science; yet he 
probably will be surprised, and certainly should have his curiosity aroused, 
by the emphasis laid on such discussions as the failure of physical science 
in tlie 18th centur}’’, the social factors concerned in the medical lag, the loss 
of the public’s confidence m the earlj’- 19th century, and its reacquisition 
at tlie end of the same century. 

In this book the reader will find little about the outstanding men of our 
profession and nothing about the medicine of antiquity or of barbarous 
countries; but he will find an accurate, logical consideration of modern 
medical developments, traced from an unusual point of view, which should 
give him a better background for 20th centuiy problems of medicine than 
docs the conventional history of medicine. E. K. 

SiaN Diseases in Children. By George M. MacKei!, M.D., Professor 
of Clinical Dermatology and Sj’^philology, New York Post-Graduate 
Medical School, Columbia University, and Anthony C. CiPALL,uiO, 
M.D., Associate in Dermatologj’’ and Syphilologj'^, New York Post- 
Graduate Medical School, Columbia University. Pp. 344; 163 illustra- 
tions. New York: Paul B. Hoeber, Inc., 1936. Price, $5.50. 

There is nothing to criticize adversely in this book. It is splendidly 
bound, printed on heavy enamel stock and in large clear tyjie. The 153 
illustrations are without exception models of art, clarity and critical selec- 
tion. Needless to say, the entire field is covered- The literary style is 
crisp and the thoughts are therefore easity followed. The subject matter is 
down_ to date. The sections on treatment will appeal partjcularl}’- to the 
practitioner; they are ample and 5''et not verbose. In short this book will 
reinain for years as a model for bringing the dermatologj' of children to the 
pediatrist, concisety, adequately and pleasantly. F. ^Y. 

International Clinics. Yol. W. Forty-sixth Series, 1936. Edited by Louis 
ILvMstAN, M.D., Visiting Physician, Johns Hopkins Hosjiital, Baltimore, 
hid., with 14 Collaborators. Pp. 351; many illustrations and one colored 
plate. Philadelphia: J. B. Lippincott Company, 1936. 
hlosT striking in this issue are the colored illustrations of gastric lesions 
as seen by the gastroscope. Even with allowance for considerable dia- 
grammatization, the potentialities of this method are shown obviously to be 
far from exhausted. “Nerostemia’’ in the Table of Contents proved dis- 
appointing when the text was found to add but little to the subject, .xeros- 
tomia. Except for two progress articles on dermatolog}', the topics are all 
medical. E. K. 
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CosMETic^ Dermatology. With dictionary of ingredients; discussion of 
anatomic physiologic, and pharmacologic bases of cosmetic application; 
' shelf-tested'" formularj-; and appendices on odor and color in cosmetics. 
By Her^un Goomnw, B.S., M.D. Pp. 591. New York: McGraw- 
Hill Book Co., Inc., 1936. (No price given.) 

It is clear that this book was designed primarily for the ^'dermatologist" 
of the beauty parlor. The dermatologic physician is only incidental; for 
example, there are sections on "head and body lice," "clothes lice" and 
"pubic lice." In many places the literary style drops to that of colloquial- 
ism such as "sales of clay go drooping with stock market averages." Nevcr- 
tlie less this is a unique work in a department of dermatology’^ which is a 
definite part of medical dermatologic practice. Methods in cosmotology^ 
are^ not uniform among American dermatologists, and nothing has been 
seriously undertaken thus far to collect the data, analyze and record them. 
Doctor Goodman has done this. He has now supplied a place where der- 
matologists may^ check their position and a given point of departure for 
future condensation and supplementation of data of this sort. 

About one-third of the book is really a pharmacopeia adapted to needs in 
cosmetology^ Thereafter, the treatment of specific conditions is taken up 
as indicated by the following headings :~acne and facial blemishes, baldness, 
bleaching, cleansing creams and lotions, depilatories, face powders and 
rouge, hair dyeing, lip and nail preparations, shaving accessories and sun- 
burn. Any author is on treacherous ground when writing in a border line 
field between legitimate medicine and such lay fields as cosmetology^, phy^si- 
cal therapy’', and so on— particularly at the present day’' wlien so many’ non- 
medical "experts" are conducting a guerrilla invasion beymnd their own 
province. Acne vulgaris and "facial Wemislies" (melanotic moles!) are in 
point, involving as they’' do problems in differential diagnosis which may 
concern important general constitutional states like tuberculosis and cancer. 
It is trusted that this serious danger will be taken care of in Dr. Goodman's 
book. In any’ event, the volume is a miniature cncy’clopedia which stands 
alone in its field and to which the dennatologist will be constrained to turn 
frequently’. H 


NEW BOOKS. 


The Fundciincnlnls of Elcclrocardiographic Inicrprclalion. ^ By' J* Bailev 
Carter, M.D., Clinical Instructor, Department of Medicine, Kusli Med- 
ical College, The University’ of Chicago; Associate Staff, Cook County* 
and Augustanna Hospitals, Chicago. With a Foreword by* Houatio 
Burt Williams. ]M.D., Dalton Professor of Physiology, College of 
Pljy’sicians and Surgeons, Columbia University, New York. 

250 illustrations. Springfield, III.: Charles C Thomas, 1037. Iricc, 
S4.50. 

Sickness and Insurance. A Study of tlic SickncFS Problem mid IIcMltli 
Insurance. Bv IlAimv Am’JN Minus, Profassor of liconomic?, llic 
Ilnivorsity of CliienRO. Pp. IGG. Chicago: Tlie University of Chicago 
Pres.s, 39.37. Price, .$2.00. 

The Kinesiology of Corrcclivc Exercise. By CKiiTnum: HA'vi.r.r, M.A., 
Assistant Director, Women’s Gymnasium, Stanford Umversit.v, t au* 
fornia. I’p. 2GS; 107 illustrations. Philadclpliia: i.ea A l ebigcr, l. a/. 


Prii e, .$2.7.’i. . 

The Medical Clinics of Xorlh Aim rim. Vol. 2], .Vo. / fC/m;".'?'’ 

January, 1!JS7). I’p. 3.30; illustrated. i'iiiJadelpiua: U. B. NmnJ r,- 


Company, 1937. 
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St. Thoman’s Hospital Reports, Second Series, Vol. 1. Editors-: TiJOFEssoK 
0. L, V. S. De Wesselow, Mr. C. Max Page, assisted by Mn. N. 11. 
Barrett, Dr. J. St. C, Elkingtok, Dr. A. J. Wrigeey. Pp. 199; 
illustrated (3 in color). London: St. Thomas’s Hospital, 1930. Price, 
7s. 6d. 

Maternity and Post-Operative Exercises {Ticenly-one Exercises). In’ Dia- 
grams and Words by Margaret jMorris, C.S.M.M.G., in collabora- 
tion with M. Randell, S.R.N., S.C.M., T.M.M.G. Introduction to 
Maternity Exercises by Professor R. W. Johxstoke, C.B.E., M.D., 
F.R.C.S.E., F.C.O.G., Introduction to Post-Operative Exercises bj" Pro- 
FE,ssoR John Fraser, M.C., M.D., F.R.C.S.E. Pp. 152; illustrated. 
New York: Oxford University Press, 1936. Price, S2.00. 

Reading, Writing and Speech Problems in Children. A Presentation of 
Certain Types of Disorders in the Development of the Language Facult}'. 
B}'- Samuel Torrey Orton, M.D.,_ Fonner Professor of Nteurologj- and 
Neuropatholog}'-, Columbia University. Pp. 215; 24 illustrations. New 
York: W. W. Norton & Co., Inc., 1937. Price, S2.00. 

The Prophylaxis and Treatment of Rheumatic Disease Through Photofixa- 
tion of Pathogenic Antigens. By S. Peskind, B.S., M.D., Cleveland, 
Ohio. Pp. 12. Cleveland: The S. P. Mount Printing Companj", 1936. 

An Introduction to Medical Science. Bj'- Williaji Boyd, M.D., M.R.C.P. 
(Edin.), F.R.C.P. (Lond.), Dipl. Psych., F.R.»S. (Canada), Profes-sor 
of Pathology in the University of Manitoba; Pathologist to the Winnipeg 
General Hospital, Winnipeg, Canada. Pp. 307; 108 illustrations. Phila- 
delphia: Lea & Febiger, 1937. Price, -83.50. 

Papworth Research Bxdktin, Vol. 1, iVo. 1. The Sims-W oodhead Memorial 
Laboratory. Pp. 59; illustrated. Papworth: At the Papworth Press, 
1936. 

This contains 9 articles and 4 lists of papers pu Wished ,by members of the staff. 
As the articles have scientific value it is regrettable that they arc not given a 
medium of wider circulation. 

Endocrinology. Clinical Application and Treatment. By August A. 
Werner, M.D., F.A.C.P., Assistant Professor of Internal Medicine, 
St. Louis University School of Medicine; Associate Phj^sician, St._ IMai-j-’s 
Group of Hospitals, etc. Pp. 072; 265 illustrations. Philadelphia: Lea 
& Febiger, 1937. Price, 88.50. 

Clinical Roentgenology of the Cardio-vascular System. Anatom}-, Physiolog}', 
Pathology, Experiments and Clinical Applications. By Hugo Roesler, 
M.D., Associate Professor of Roentgenology and Cardiologist, Depart- 
ment of Medicine, Temple University School of Medicine; Cardiolopst, 
Temple University Hospital, etc. Pp. 343; 199 illustrations. Spring- 
field, 111.: Charles C Thomas, 1937. Price, 87.50. 

International Clinics, Vol. 1, Forty-Seventh Series, 1937. Edited by Louis 
Haalman, hl.D., Visiting Physician, Johns Hopkins Hospital, Baltimore, 
Md., with 14 collaborators. Pp. 310; illustrated (1 colored plate). 
Philadelphia: J. B. Lippincott Compan}'-, 1937. 

The 19 articles of this volume deal chiefly with cardio-renal systorn. thc lungs 
and the thyroid. The progress article is on c.nrhohydrate niofabolisra. The 
execution of the colored frontispiece reminds one of the atlases of .a century 
ago. 

Vascidar Disorders of the Limbs. Described for Practitioners and Students. 
By Sir Tiro.w\s Lewis, C.B.E., F.R.S., iM.D., D.Sc., LL.D., F.R.C.P., 
Physician in Charge of Department of Clinical Re.search, University 
College Hospital, London; Consulting Piiysician, City of London Hos- 
pital, etc. Pp. Ill, 5 illustrations. New York: The Macmillan Com- 
pany, 1936. Price, 82.00. 
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TUBAL DISEASES AKD PELVIC INFLAMMATIONS. 

Of all the diseases wiiicli may affect the Fallopian tubes, inflamma- 
tions are the most common and in this group the gonococcus is the most 
frequent causative agent. It is too often assumed, liowcver, that the 
gonococcus is exclusively responsible for tubal and pelvic infections; 
other organisms are frequently of great etiologic importance affecting 
not only tlie diagnostic signs but also the choice of treatment. This 
subject has been well presented by Aldridge^ based on his experience at 
tlie Woman's Hospital in New York. Pie states that 70 to 75% of all 
cases of salpingitis are gonorrheal in origin, but by the time the patients 
come under observation, the cause cannot be determined in a Jiigh 
percentage of cases. TJie disease is a self limited one wliicli tends to 
heal spontaneously by autostcrilizution and in about S5% of cases 
Jiealing would be complete provided reinfection could be prevented. 
Infections other than specific ones, are caused by organisms which may 
continue to live in the tissues for indefinite jmriods of time, regardless 
of symptoms but they also tend to heal spontaneously. Nature's success 
in licaling such inHaminations depends upon the type of infection and 
the period of time allowed for Jiealing to take place. Death from general 
peritonitis caused by extension of infection from the ttibc.s or their 
rupture is extremely rare. Accepting the foregoing facts, it is obvious 
that any attack of such inflainination should first be treated l)y palliative 
means and most gynecologists arc becoming more conscrwitiv’c a.s tune 
ga(js on. Tlie result lias been a great increase in the numlier of spoii- 
taneoiis cures, proving that many operations prcrioiisly done were 
unnecessary. In Aldriflgc s experience jirotein tlierapy has proved very 
efficacious and lias often kept patients sufficlinitly symj>tojn-frce to 
enable tliein to continue with tlieir routine duties while liealmg vas 
going on. In genera!, palliative hospital treatment consHted of re-t m 
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bed until the patients were afebrile and subjective symptoms had 
practically disappeared. During this time the inflammatory e.vudate 
usually became absorbed. About half of the attacks were treated by 
protein injections using sterilized cow’s milk. Sedatives and hot or cold 
applications to the abdomen were used as necessary to relieve pain. 
Warm vaginal douches were given routinely, not only relieving pain but 
assisting in the absorption of the exudate. An effort should be made to 
eliminate infections of the external genitalia from which recurrent in- 
fections might occur. If collections of pus bulge in the vaginal vault, 
they should be opened by posterior colpotomy. Operation may be 
required in the chronic stage of the disease for recurrent attacks of pain 
and disability but not merely because palpable adne.xal masses are pres- 
ent. In his series of 1021 attaclcs treated by palliative methods, approxi- 
mately one-half (48%) either healed completely or became free from 
symptoms so that operation was not necessary; persisted after treat- 
ment with symptoms and palpable masses some of which had to be 
operated upon. The practice of operating to cure salpingitis in the 
acute stage is absolutely condemned. Nearly I of such operations are 
unnecessary, if cases are first treated by palliative means. Further- 
more, patients operated upon in the acute stage are subjected to 
unjustifiable morbidity and mortality, unnecessarily destructive surgery 
and to too high a percentage of unsatisfactory end results. 

Heat Treatment. For many years the use of heat has been one of the 
most important palliative methods for the treatment of pelvic inflamma- 
tions, but until comparatively recently it was used chiefly in the form 
of hot douches. With the advent of various types of electrical apparatus, 
as was to be e.xpected, new methods of applying heat to the pelvic 
organs have been evolved. One of the most popular is the Elliott treat- 
ment, which supplies a hot water bag to the vagina under controlled 
conditions. Through the rubber bag, inserted into the vagina around 
the cervix, is circulated a current of hot water maintained at a constant 
temperature which is never allowed to go above 130° F. The average 
time for a treatment is 1 hour but this maj' be varied in accordance with 
the tolerance of the patient. This treatment causes a marked hyperemia 
in the pelvic tissues, an average increase of 17% in the leukocytes and an ^ 
elevation in the temperature of the vagina, uterus, rectum, bladder and 
pelvic peritoneal cavity of from 5 to 7° and a profuse discharge from the 
cervix and vagina. Counseller,® trying this metliod at the hlayo 
Clinic, states that a high percentage of chronic infections of the pelvis 
can be clinically cured by it but that there is a fairly constant small 
percentage of cases in which operation will be required. 

Randalb'^ comments that there are cases of pelvic inflammation in 
which the vaginal bag does not radiate heat sufficiently to the affected 
viscera, either because of the inability of the patient to stand sufficient 
distention of the bag or by reason of the extent and situation of the 
infection. This is particularly true of parametritis with perirectal 
involvement and of high-1 jdng tubobvarian infections. These pelvic 
conditions have recently been treated by means of a bag designed to 
apply heat through the rectum in addition to the usual vaginal applica- 
tion and from his experience this method of treatment seems to be of 
distinct advantage in hastening resolution. The applicator is con- 
structed to permit sufficient distention to fill the lumen of the rectum, 
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SO that heat can be applied to the structures l^dng anterior to the rectum. 
The bag is well lubricated and inserted into the rectum and pushed 
above the dentate margin before it is distended, otherwise tlie rectum 
will tend to expel the bag. The bag is distended with water at a pressure 
of betw^n 2 and 3 pounds and the temperature is kept between 120 
and 125° P. for 1 hour. It wall cause some redness and edema of the 
rectal mucosa but no ulceration or necrosis. (/Vll trauma should be 
avoided, form of bag which distends the vagina or rectum should 
be used with caution. Inflamed adnexa frequently become adherent 
posteriorly or in the cul-de-sac and forcible dilatation of either the 
vagina or rectum may result in liberation of pus and be followed by an 
exacerbation. C.C.N.) 

The divergent opinions as to the therapeutic value of diathermy in 
the treatment of pelvic inflammatory disease may be due to variations 
in the technique of its application. Horo'witz, Derow and Bierman^'* 
state that tliere is no method by means of which one may determine 
the degree of tissue heating Avhich occurs during a diathermy treatment 
of the pelvis other than by direct thermal measurement. The reading 
of the milliameter is no direct guide, because the heat produced by the 
passage of tlie high-frequency current varies with the extent of the 
area of tissue in contact with the electrode, tlie shape of tlie electrode, 
the character of the tissues traversed by tlie current, the integrity of the 
local circulation, the effectiveness of the thermoregulatory mechanism 
of the patient as well as the duration of the ciurent flow. The only way 
to know the temperatures obtained during a treatment is by actual 
measurement. These have been made by means of a vaginal electrode 
equipped with a thermometer. In 255 treatments, the average maxi- 
mal temperature was 10S.8° F. attained 19 minutes after tlie beginning 
of the treatment. At the end of treatment, usually after about 45 
minutes, the vaginal temperature averaged 107.5° P., while the highest 
temperature recorded during any treatment was 112.5° F. By moans 
of mercury thermometers in the cervix, bladder and rectum, the temper- 
atures developed in these parts were found to follow closely the vaginal 
temperature, averaging but 1 or lv° lower. Tliey believe, therefore, 
that the reading of the thermometer in the vaginal electrode is a true 
indication of the temperatures attained in adjacent tissues and aI>o 
that 'Hrans-pclvic diathermy'* by external plate electrodes is effective 
as ti method of pelvic heating. 

In addition to the local application of heat by various means, there 
has i)ccn some work done of late in developing heat by means of feecr 
therapy. In reporting their observations along this Hne, DesJardins, 
Stulilcr and Pop]V state that many observers have noted an inhibitors 
cfi'ect of liigli temperature on gonococcic infections. Fxpcnment.j 
work of others wliich showed that a temperature of about Kb ‘ 1*. 
killed 90% of gonococci in 2 liouh; stimulated them to Uyt the r/wthop 
in cases of gonorrliea, both acute and cl ironic, with or without auup i- 
eating lesions. Of 29 patients treated, 25 were cured witli (^nnpivtc 
cessation of urethral discharge, disappoaraTU’C of symptoms am o 
gon()cocci in spite of repeated examinations. They arc convinced t ui a 
large majority of female patients who have gonoeomc infection'' ^ 
cure<l l)v tills method in much less time than by the methods prcMoi ' . 
used. Of course it should be remmnbered that a tcmr>vrature of from 
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lOG to 107° F. maintained for from 5 to S liours taxes the strengtli of 
the average individual to a considerable degree. If measures to prevent 
it were not taken, considerable loss of weight and strength would occur 
and would probably continue for several days. The loss of weight would 
result from the loss of fluids by perspiration, and the loss of strength 
would result chiefly from the loss of chlorides. This difficulty is ob\’iated 
by causing the patients to drink, during each session of treatment, from 
2 to 5 liters of a 0.6% solution of sodium chloride. As a result of. this 
procedure, the weight of the average patient actually increases during a 
treatment session, and the incidental fatigue usually disappears within 
24 hours. Their scheme of treatment is to raise the patient’s rectal 
temperature to 106° F. and to maintain it between that and 107° F. 
for 6 hours at each of the two initial sessions of treatment, which are 
regarded as test sessions. If by this time the uretlnal discharge has 
ceased and gonococci have disappeared from smears, one or two addi- 
tional sessions of fever are gi\’’en in order to prevent any possibility of 
recurrence. If the discharge has not ceased after the second session, 
the subsequent sessions are extended to 7 or 8 hours, it seldom requiring 
more than four sessions to effect a cure. All of these treatments are 
carried out by means of the air-conditioned fever chamber known as the 
“ Kettering hypertherm.” Treatment of this kind requires the constant 
attention of nurse technicians, who must be carefully selected and spe- 
cially trained. There must also be the constant supervision of a physi- 
cian familiar with all the details of the method. The nurse must not 
leave the patient for an instant while the patient is in the chamber unless 
she is relieved by another nurse or physician. 

A combination of systemic and local heating has been used with very 
satisfactory results by Bierman and Horowitz." The technique they 
employ consists in the use of pelvic diathermy while the patient lies 
within a hood containing carbon filament lamps. By means of 
diathermy alone it is possible to maintain a temperature in the vagina 
of 108° F., which is 8° above the normal. The temperature of the 
cervix, as indicated by a thermocouple needle inserted into it, becomes 
elevated to within about 1.5° of the temperature registered by the 
vaginal electrode thermometer. The additional use of a cabinet sur- 
rounding the body, containing photothermal lamps, causes a rapid 
elevation of general body temperature, because of the prevention of 
heat loss from the bodj’’ and the introduction of further heat energy into 
it. This combined use of heat by diathermy and phototherniy is usually 
sufficient to cause an elevation of the mouth temperature to from 
105 to 106° F., within hours. The vaginal temperature is then 
easily raised to 111 or 112° F., and these temperatures are maintained 
for from 3 to 4 hours. The sensations of the patient undergoing treat- 
ment arc those usually experienced during hypcrpjTexia induced by 
high-frequency currents. There is sometimes a sensation of pelvic 
warmth, but the patient is usually conscious only of a diffuse heating of 
the entire body. During the period of transition from normal tempera- 
ture to 104° F. tliere is usually restlessness and general discomfort for 
which morphine or a barbiturate may be given but there is no pain at 
any time. They have wisely accepted for treatment only patients 
in good general condition, without cardiovascular or pulmonary disease 
or marked obesity. Treat mcht.': arc not administered 4 d.ays before the 
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expected inenstrutition^ during the period^ or for 3 days afterward. 
Pregnant patients have not been treated. 

Other Non-operative Treatments. For several years certain investi- 
gators in Germany have been injecting living gonococci into patients 
suffering from gonorrhea. From a 4-year experience vnth this treat- 
ment, comprising over 300 injections, Schultz^^ states that there is no 
danger of a general septicemia from such a procedure, and he believes 
that, while this form of treatment is not successful in every case it is a 
valuable addition to the therapy of gonorrhea. He warns that the 
treatment is contraindicated in the presence of a high temperature 
such as frequently accompanies acute pelvic inflammatory disease but 
the slight fever of subacute and chronic pelvic inflammatory disease 
may be disregarded. In his series 95% of the patients were in the 
chronic stage and of these 74 % Avere discharged as cured after from 1 to 4 
injections at 10-day intervals. 

Belie\dng that estrogenic substances stimulate the defensive mechan- 
ism of the pelvic organs, Fluhraann and Hoffmann^® injected araniotin 
in a series of 29 adults with acute or chronic pelvic inflammatory disease. 
In 23 instances there were definite palpable adnexal masses at the time 
the treatment was begun. After the treatment, from 2 to 6 weeks later, 
complete healing with disappearance of the masses was noted in 7 
cases while 9 others were improved but still had palpable masses. 
In 7 cases there was no improvement, of which' 5 were subsequently 
operated upon. Of 6 patients who had no masses before treatment, 
onl 3 ^ 3 showed improvement from the treatment. While these 
results are interesting, the series is too small to be of much value, and 
besides man^^ of these pehde masses subside even if no treatment of any 
kind is given except rest. 

The intramuscular injection of sterile milk is often of value as was 
stated in the beginning of this review. Greene^ extols the value of tins 
treatment and states that the injection of milk is followed by a leuko- 
cytosis, usually mthin 4 hours. He has found that the patients feel 
better, gain in weight and continue their routine work after the injec- 
tions and major operations are sometimes avoided. Pre-operative 
injections of milk make operation somewhat less difficult and abbreviate 
the period of convalescence. In 18,270 injections given over a 5 - 3 "ear 
period there has been no evidence of untoward effect in any individual. 
In his work he used skimmed milk boiled for 20 minutes and allowed to 
cool. The first dose was 5 cc. injected intramuscularly and each subse- 
quent dose is 10*cc. repeated at weekl}'’ intervals. 

Since the most important principle in the non-operative treatment 
of pehde inflammatorj’' disease is the induction of pelvic h 3 ’peremia, 
Jacob^^^^ proposes the use of one of the drugs recentlj^ made available 
which produce vasodilatation and thus induce h^’peremia. He suggests 
the use of acetyl-beta-methyl choline-chloride which, when taken ^3 
mouth in doses of 100 to 200 mg., produces generalized flushing and 
sweating, increased salivation, a lowering of blood pressure, incmase 
in pulse rate, intestinal peristalsis and metaboljsm, which last from 
f to 1 hour. Subcutaneously in doses of from o to 25 mg. the same 
effects are greatl3^ increased except tliat the action on the gas ro- 
intestinal tract is less pronounced. TOien applied locally by J 
phoresis,' there is some general reaction but a much more pronoiincea 



GYNECOLOGY AND OBSTETRICS 


573 


effect at the site of application. Of 10 patients treated in tliis manner, 
7 were completely cured although they had extensive pelvic inflamma- 
tion. He believes that this method is an effective agent in promoting 
the rapid absorption of inflammatory pelvic exud.ates with relief of 
symptoms and seems superior to other methods of exciting pelvic 
hyperemia because it has a much more sustained physiologic action. 
(Rest, preferably in the modified Fowler position, proper diet, avoid- 
ance of all trauma, and the non-traumatic application of heat are 
the sheet anchors of treatment of acute pelvic inflammatory disease 
and under this treatment the majority will subside. Too energetic 
treatment is unwise. C C.N.) 

Operative Treatment. It is often important, but at the same time 
sometimes difficult to differentiate between an acute salpingitis and an 
acute appendicitis. In a study of 19 cases of acute salpingitis and 38 
of acute appendicitis. Smith, Harper and Watson^® found that the sedi- 
mentation time of the blood may be of value in differentiating these two 
conditions, if the duration of symptoms when the test is made is taken 
into consideration. During the first 24 or even 48 hours after the onset 
of symptoms, the sedimentation time is apt to be shorter in acute 
salpingitis than in acute appendicitis; an occurrence that is not unfailing, 
but frequent enough to be given consideration, as it is more uniform than 
either the leukocyte count or the differential. They believe that this 
may be due to the difference in the two organs as regards their function 
and nerve supply. The appendix is supplied by both sympathetic and 
parasympathetic fibers. Gasti’o-intestinal sjunptoms occur for some 
time before there is any tenderness localized over the region of the 
appendix. Furthermore, the appendix is a vestigial organ capable of 
only slight distention before it causes symptoms. The Fallopian tube 
has only sympathetic nerve fibers and is a functioning organ which 
is capable of relatively great distensibility before causing symptoms. 
They show that with the duration of the infection the sedimentation 
time becomes shortened in the case of acute appendicitis and that is 
probably what happens also in acute salpingitis. But in the case of 
salpingitis the infection progresses further before giving symptoms. 
Therefore, the sedimentation time in acute salpingitis is shorter in the 
first 24 to 48 hours after the onset of symptoms, because the infection 
has been there many hours before it began to cause symptoms. 

If acute appendicitis is present, of course immediate operation 
should be done, but if acute salpingitis is present, most gynecologists 
advise consein^ative non-operative treatment during the acute stage, 
as most of such cases subside. However, the occasion vail arise when an 
abddmen is opened for acute appendicitis and acute salpingitis is found 
instead. What should be the proper procedure to follow under such 
circumstances? Conservatives advocate closure of the abdomen with- 
out disturbing the tubes; radicals advise extirpation of the tubes. The 
plan advocated by Elgart® is to ligate the abdominal ends of the tubes 
to prevent further contamination of the pelvic peritoneum. Folloving 
sucli operation the clinical signs rapidly improve; and, since the uterine 
ends of the tubes are open, there is good drainage at that point into the 
uterus and therefore no pyosalpin.x will result. He has had occasion to 
see the results of such a procedure at secondary operations and found 
that the tubes remain slightly thickened. Of course such an operation 
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sterilizes the patient, but salpingitis frequently does also. If desired, 
a salpingostomy may be done at a later date to reestablish the abdominal 
opening of the tube. 

Halter^ of Vienna states that the indications for operation in chronic 
pelvic inflammatory disease are: first that the patient shall have had 
at least 6 months conservative treatment without results, and second 
the expressed wish of the patient to be relieved by operation because 
of her painful symptoms. Operation is never performed until it is fairly 
certain that no latent infection exists, which means that the patient's 
temperature shall have been normal for at least 6 weeks and that the 
blood sedimentation test shows a rate over 1 hour. Of the patients 
admitted to ' this clinic only 9.2 % were operated upon. Halter's 
study has shown that when operation is done better results will be 
obtained from the radical than from the conservative procedure. Thus 
the mortality of the radical operation was 1.7 % as against 2.6 % for the 
conservative procedure. With total removal of the pelvic organs 98.4% 
of the patients remain free from symptoms whereas only 42.1 % of the 
patients who have had conservative operations are completely relieved. 
He believes that no patient should have a conservative operation who 
has cystic degeneration of both ovaries and he advises removal of a 
healthy tube if the opposite one is diseased, in order to forestall the 
later development of pain in the conserved organ, since the probability 
of pregnancy in these patients is slight, being only 10% in this series. 
In brief, his advice is ^^don't operate until you must and the patient is in 
good general condition, but when operation is done, make it radical." 
(There is no question as to the soundness of this advice as far as elderl}^ 
women are concerned. In young women, bilateral salpingectomy and 
conservation of the ovaries and uterus, in properly selected cases, has 
given good results. Obviously cases should be carefully studied and 
individualized. No hard and fast rule will be suitable for all. C.C.N.) 

Since tubal infections tend to sterilize themselves if reinfection can be 
prevented, Falk® proposes an operation which prevents reinfection and 
also conserves the tubes. The operation consists of resection of the 
cornual ends of both tubes thus interrupting the pathwa}’' of infection 
from the uterus to the tubes. In leaving the infected tube in the ab- 
domen no fear is felt because since it cannot be reinfected it will undergo 
resolution. This operation has the advantage over salpingectom}'' in 
that there is less risk of interference with the ovarian circulation. 
In 75 cases in which the operation was performed, 67 % were cured, 
24% had slight residual symptoms and 7% had definite complaints 
after the operation. 

Those familiar TOth pelvic inflammatory disease will recognize that a 
problem often arises in the management of those patients in whom 
subsidence of fever does not occur after proper treatment. In most 
cases sustained fever indicates active suppuration, and since laparotomy 
for the removal of affected structures carries an excessive mortality m 
cases of this type, it often becomes necessary to institute drainage. 
When drainage becomes necessary, Cooke® lists four possible means o 
approach, tliree of which are more or less orthodox. First ma> JC 
mentioned the usual posterior colpotomy which has^ a very low mor 
tality. Second, anterior colpotomy may be done in the occasiona 
case in which the collection of pus lies anterior to the uterus or broaa 
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ligament. Tliird, ordinary open laparotomy through uncontaminated 
peritoneal cavity may be done but this gives an almost prohibitive 
mortality. The last method which he mentions and has employed to 
advantage consists of approach bj' small incisions through the abdominal 
wall to areas of suppuration which are inacce.ssible by either of the 
vaginal routes. An effort is made to locate the incision over a point at 
which the parietal peritoneum is adherent to the underlying structures 
in order that the previously uncontaminated peritoneum may not be 
traversed. If the incision should enter the free peritoneal cavity, the 
site of adhesion of the inflammatorj’^ mass to the parietal peritoneum is 
located by digital exploration, the first incision is closed and a new in- 
cision is made over a safe point in the adherent area. If no point of 
adhesion is found, the parietal peritoneum is sutured to the diseased 
structures and the wound is packed with gauze; on the next day, the 
gauze is removed and the abscess is opened through the walled off sinus 
formed by this procedure. If desired, the diseased structures may be 
removed several weeks after drainage; but his experience has shown 
him that this secondary operation is often extremely difficult and that 
the patients who do not have the secondary operation often do better 
than those that are reoperated upon. Therefore he has practically 
abandoned secondary operation and advises against it. 

Streptococcus Infection. It is now rather generally understood that 
while the gonococcus usually is the cause of salpingitis and tubobvarian 
abscesses, the streptococcus does not involve the lumen of the tubes 
but causes' a pelvic lymphangitis or cellulitis and this is an extra- 
peritoneal lesion. This disease process can terminate in one of three 
ways: if the virulence is very great the patient may soon die by the 
overwhelming toxemia; in many cases, the patient has sufficient re- 
sistance to overcome the infection and complete resolution occurs; 
in the third group, after a more or less stormy battle, the cellulitis 
undergoes abscess formation which requires surgical incision for its 
relief. Such an abscess may be opened by posterior colpotomy being 
careful not to invade the peritoneal cavity; but as Brady® points out in a 
lucid description of this subject, such an operation is beset with several 
dangers. If the forceps which is used to penetrate the broad ligament 
should perforate it there is immediately the danger of a streptococcic 
peritonitis. Moreover, in tunnelling the instrument laterally from the 
colpotomy incision toward the broad ligament there is danger of injury 
to the ureter or uterine artery. A second method of drainage is the 
inguinal route. This consists of making what amounts to a McBurney 
incision until the peritoneum is reached. The peritoneum is not opened 
but is pushed toward the median line and an extraperitoneal finger 
dissection is made until the diseased area in the broad ligament is 
reached. Brady prefers this matter method of drainage since these 
patients left the hospital on the average of 29 days after operation as 
against those drained by the vaginal route who remained in the ho.s- 
pital an average of 47 days after operation. Several of the patients in 
this series later became pregnant shoAving that this type of infection 
does not cause sterility but it is not safe for them to become pregnant 
too soon after such drainage because the streptococcus remains dormant 
in their tissues for quite tjomc time and may cau.se a recurrence of the 
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cellulitis as a result of the congestion and stretching of the broad liga- 
ment which accompanies a pregnancy. 

Other Types of Infection. Stein^i calls attention to a safe and simple 
method of diagnosis and treatment of hihcrciiloiis salpingitis. Whenever 
this condition is suspected, he believes that it is advisable to use oxygen 
pneumoperitoneum for diagnostic roentgenography since oxygen* will 
serve the additional purpose of being a valuable therapeutic agent. 
The patient usually shows prompt e\ddence of improvement, the 
temperature falls to normal within a few days, the pain is less, the 
patients feels stronger and begins to gain weight at once. In some 
instances a single insufflation suffices, in others repeated treatments are 
used in periods of from 4 days to 2 weeks. He recommends weekly 
insufflations of about 1 liter each, the number depending upon the re- 
sults obtained. The patients are kept in bed from 18 to 24 hours after 
every injection for diagnostic purposes. In cases injected for therapeu- 
tic purposes they are usually bed patients in the beginning of treatment. 
When the temperature readies normal they are kept in bed for 48 hours 
after each treatment. The rationale of this treatment is based upon the 
good results which have been obtained by exploratory laparotomy and 
exposure of the tissues to air. Pneumoperitoneum by the injection 
method spares the patient the danger and pain of a laparotomy. If no 
beneficial effects are noted after a fair trial, operation may still be done, 
the gas having done no harm. (The judicious use of the Roentgen-ra}'' 
as recommended by the late Dr. J. O. Polak is worthy of a trial in cases 
of tuberculous salpingitis. C.C.N.) 

Pneximococcus infection of the pelvic organs in women is discussed 
by Tompkins, who reports 3 cases of this tj^e. He states that the 
respiratory tract is the probable source of the pneumococci, but the 
route by which these organisms reach the peritoneal cavity is often a 
matter of conjecture. The two most likely possibilities are metastatic 
infection bj’” either blood or lymph stream or ascending infection through 
the genital tract. The disease usually begins vdth a slight chill, sudden 
severe cramping lower abdominal pain, diarrhea and vomiting. High 
fever, high leukocytosis (30,000) with high neutrophil count (95 %) and 
rapid pulse soon follow. Abdominal rigidity is often not marked. Ab- 
dominal distention and constipation often appear and are frequentl}^ 
accompanied by bulging in the cul-de-sac, because pneumococci rapidly 
produce large quantities of pus. Material for bacteriologic examina- 
tion may be obtained by vaginal or abdominal puncture. The typical 
pus is profuse, thick and odorless and contains the organisms in pure 
culture. The prognosis of localized infections or abscesses that can be 
drained or removed on masse is good; but in other intraabdominal pneu- 
mococcus infection the outlook is grave. The present trend of treat- 
ment of the generalized pneumococcus peritonitis is away from laparot- 
omy in the hope that localization will occur. Specific remedies vluch 
have been suggested such as optochin, bile salts, autogenous %^accine5 
and antipneumococcus serum have not been employed in a sufficient 
number of cases to permit evaluation. ^ 

King^® reports that he has had 3 cases of this type and presents 
additional ones which he has collected from tlie literature. There are 
two points which he emphasizes in the diagnosis. In many cases there 
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is often a previous indisposition usually associated with the symptoms 
of an upper respiratory infection and careful inquiry’’ on this point 
should always be made. Another distinguishing point is the rapid 
formation of pus which takes place earlier and in far greater quantity 
than in peritonitis from other causes. Of course, pneumococcus perito- 
nitis in children is by no means a rare condition but the condition which 
we are now considering in adult women has seldom been encountered. 

A case of blastomycosis of the Fallopian tube and uterus has been 
reported by Hamblen, Baker and Martin’® in a patient with arrested 
pulmonary blastomycosis. They were unable to find any similar case 
previously reported in the literature. The diagnosis was made from 
curettings and culture. The tissue reaction was much like that in 
tuberculosis except for the presence of the double-contoured blasto- 
mycetes. The treatment in this case consisted of radical removal of the 
diseased structures which was followed by an uncomplicated post- 
operative course. 

Cancer of the Tubes. In reporting 2 cases of primary cancer of 
the tubes, Charache^ reveals that he searched the literature and found 
that 323 such cases had been reported. It occurs in about 0.45% of all 
genital tumors and chronic inflammation is supposed to be a predisposing 
factor. Diagnosis is extremely difficult and is often missed even at 
operation unless the tumor is sectioned by the surgeon. As aids in 
diagnosis there are the presence of serosanguineous discharge with 
various menstrual disturbances, abdominal pain associated with a 
palpable adnexal tumor and a negative uterine curettage. The 'treat- 
ment of choice consists of radical surgery with removal of both tubes 
and ovaries and a complete hysterectomy with wide excision of the 
broad ligaments. This should be followed Roentgen ray therapy. 
The prognosis is very poor, since only 7 cases in this collected series 
survived longer than 3 years. 

Three cases of primary cancer of the Fallopian tubes are reported 
by Robinson’® who states that this condition is frequently bilateral 
and therefore the apparently normal looking opposite tulm should not 
deter us from removing the organs in a radical manner. The outer two- 
thirds of the tubes are the sites of greatest predilection. The fimbriated 
ends become closed late in the disease in contrast to what happens in 
salpingitis and then the tube may reach enormous proportions due to 
distention with secretions and necrotic tissue elements. The most 
common complaints are pain in the lower abdomen and yellow, watery 
or bloody vaginal discharges. The character of the pains is apt to be 
intermittent and they may disappear after a sudden gush of fluid from 
the vagina, in this respect resembling a hydrops tubaj proflucns, which 
of course, is of inflammatory origin. 

F. B. Block, IM.D. 
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Studies of Heart Muscle in Tissue Cultures. M. J. Hogue (Lab- 
oratory of Anatomy, University of Pennsylvania). Heart muscle 
from 8-day chick embryos was grown in tissue culture for 180 days. 
The medium was a combination of Locke and TjTode solutions, chicken 
bouillon, and embryonic extract. In it 94.5% of the explants grew; 
65.4% of these showed growth of muscle cells; 65% of the muscle-cell 
cultures contained cross striated myofibrillce when fixed and stained. 
Myofibrillse with striations were seen in living cultures and in the same 
preparations after they were fixed and stained. Most of the cardiac 
muscle cells were unicellular, a few were binuclear and a very few 
multinuclear. 

The cardiac muscle cells showed great individual variations in their 
rate of contraction. The rate varied from 2 to 244 contractions per 
minute, depending largely on the temperature ^and the age of the 
culture, though other factors were involved. As the cultures cooled 
below 33° C. the beat became slower and finally stopped. The rate 
of contraction was most rapid in cultures from 15 to 60 days old. In 
older cultures the rate became slower. The oldest culture to beat was 
158 days old. 

Factors Concerned with the Toxic Action of Chloroform on the Liver. 
H. M. Vars, S. GoEDScmiiDT, and I. S. BATOiEr (Laboratory of 
Physiology and Harrison Department of Surgical Research, University 
of Pennsylvania). It has long been known that certain of the volati e 
anesthetics, notably chloroform, could produce damage of the liver 
following inhalation. Opie and Alford (1915) showed that a lug 
carbohydrate diet previous to the anesthesia afforded a de^ee of pro 
tection to the liver of rats which received chloroform. While a caT o 
hydrate diet reduced the incidence of liver necrosis, a fat die 
found to increase the susceptibility of the liver to the damaging e ec 
of tliis anesthetic. This observation was confirmed upon ^ 

Da^^s and Whipple .(1919). These findings have received furtiier 

confirmation in our hands vdth both dogs and rats. 
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The protective action of a high-carbohydrate diet lias generally 
been ascribed to the increase of liver glycogen which results from tlie 
diet. Our studies show that the principal cause of the protective 
action exerted by the increased liver glycogen is not the presence of 
the glycogen per se, but results from the reduction of liver lipid as a 
result of glycogen deposition on a high-carbohydrate diet. Within 
certain limits, the Rosenfeld hypothesis holds, namely an increase in 
liver glycogen is accompanied by a reduction in hepatic lipid. How- 
ever, this rule is not invariable for we have been able by appropriate 
feeding to obtain animals in which the liver showed both a high- 
glycogen and a high-lipid content. As a result of these experiments 
we have concluded that, over a wide range, regardless of the li\'er 
glycogen content, if the fatty acids exceed a value in rats of between 
15 and 20%, liver damage will usually result from the administration 
of chloroform. 

The amount of liver lipid, therefore, conditions the amount of the 
fat-soluble chloroform which is taken up by the liver, and therefore 
determines the amount of the toxic agent present and the duration 
of the toxic action. 


Identification of Blood by Hemolytic Methods. M. H. Jacobs, H. N. 
Glassman, and A. K. Parpart (Laboratories of Physiology, University 
of Pennsylvania, and of Biology, Princeton University). Differences in 
the behavior of the erytiirocytes of different species in solutions of 
certain penetrating substances are so great and so constant that fre- 
quently a given sample of blood may be identified by methods depend- 
ing on osmotic hemolysis alone. The larger groups of vertebrates 
show characteristic differences in the relative rates of hemolysis in 
water and in appropriate solutions of ethylene glycol, glycerol and 
urea, respectively. Witliin a single class, such as the mammals, a 
further separation of species is possible by means of solutions of manni- 
tol, erythritol, xylose, NHi tartrate, NHt borate and NH 4 CI, with and 
without NH 4 benzoate. By the use of these and certain additional 
characters such as the effects on permeability of NaHCOs, CO 2 , and 
traces of Cu, the direct hemolytic effects of bicarbonates, and differ- 
ences in osmotic resistance in solutions of NaCl and KCl, it has been 
found possible to construct an analytical key which permits the identi- 
fication of all of the 20 species of mammals that have so far been care- 
fully studied. The fact that species are so readily distinguishable by 
characters of this sort indicates a high degree of specificity in the con- 
stitution of the cell surface which has important consequences for 
theories of cell permeability. 


The Effects of 10 Commonly Used Drugs on Basal Cardiac Output, 
Metabolism, Blood Pressure, Heart Size, Eespiration, and the Elec- 
trocardiogram in Over 100 Patients. C. J. Gambli:, I. Starr, A. 
Margolies, J. S., Doxal, Jr., N. Joseph, and E. E.vgle (Departments 
of Research Therapeutics, Pharmacology, Robinette Foundation, and 
Medical Division of the Hospital, University of Pennsylvania). 'The 
action of commonly used drugs on the cardiac output, size, and rate, 
on the blood pressure, on the metabolic rate, on the respiration, and on 
the electrocardiogram has been ascertained and described. 
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The subjects consisted of over 100 patients suffering chiefly from 
cardiac or circulatory disease but not from congestive heart failure. 
Estimations were made under conditions of basal metabolism. The 
results have been subjected to statistical analysis. 

The drugs studied included digitalis, epinephrine, ephedrine, caffeine, 
theophylline, carbaminoylcholine, sodium nitrite, nitroglycerine, pitres- 
sin, quinidine, morphine and strychnine. 

^ The action of these drugs is almost altogether similar to expecta- 
tions based on animal experiments. 


Pancreatectomy in the Pig, F. D. W. Lukens (Cox Institute for 
Metabolic Research, University of Pennsylvania). Nine young pigs, 
weighing 5 to 15 kg., were depan creatized. The average survival was 
9 days. When fasted, glycosuria was slight or absent, and the nitrogen 
excretion, although double that of fasted controls, was low. Ingested 
carbohydrate was quantitatively excreted. Ketonuria was marked 
but was not associated with acidosis. The injection of crude alkaline 
pituitary extracts caused death in acidosis and coma with greatly 
increased serum lipoids. 

The results have been compared vdtli pancreatic diabetes in other 
species and with the findings in Houssay animals. Pancreatic dia- 
betes may differ from the picture seen in the dog (a) by the selection 
of species or (5) by the simultaneous removal of other endocrine glands 
in a single species. The suggestion is offered that the apparently mild 
diabetes of the pig is due to the nature of its pituitary (or other endo- 
crine) function rather than to the utilization of carliohydfate in the 
absence of insulin. 
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if a normal duodeno-pancreatic graft is placed in the neck there is 
no fall in the raised blood sugar (Fig. 10); 2, if insulin is injected 
there is a diminished and more transitory fall in the blood sugar 
compared to the normal or pancreatectomized animals (Fig. 11); 
3 , both normal or hj^ophysectomized animals treated thus resist 
high doses of insulin which are toxic for the controls/ the presence of 
gonads, thyroids or adrenal medulla not being necessary for the 
increase of the resistance.^^"'^^"* This resistance to insulin is also 


Table 1. — Blood Sugar Afteb Injection of Hypophysis and Adrenal Extract. 
Bach number corresponds to the average of determinations made upon 15 to 20 toads 
(Bufo arcnamrrtj Hcnsell). (Houssay and Foglia, 1936.) 
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present even if the blood sugar is normal. Insulin resistance is due 
mainly to the tissues. Replacing 85% of the blood of a dog with 
hypophyseal diabetes with blood from a normal dog, the resistance 
to insulin is not altered. Replacing 85% of the blood of a normal 
dog with blood from a dog suffering from hypophyseal diabetes, 
insulin produces the usual drop in the blood sugar, though the return 
to normal is more rapid (Fig. 12). 

The pancreas secretes less insulin than normally in dogs with 
anterior pituitary diabetes. If the pancreas of such an animal is 
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. . . Pancreatic diabetes 

jlywmia ^ Pancreatic diabetes Hypophyseal diabetes graft of pancreas of Glycemi, 

■ % normal pancreas grafted normal pancreas grafted hj^pophyseal diabetes % 
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Fig. 10.~Panoreas grafted for from 0 to 7 hours in the neck. (Houssay and Foglia, 

1936.) 
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Fig. 11.— Composite cur\>es of glycemia of dogs injected with 2 units of insulin per kg. 

intravenously. 

Thick line 5 dogs with hypophyseal diabetes, 

-1 4 do^ ^^dth pancreatic diabetes. 

5 normal dogs. (Houssay and Foglia, 1930.) 
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grafted into the neck of a panereatectomized diabetic dog it causes 
a slight or fairly considerable fall in blood sugar, but this does not 
occur with the rapidit}'’ as when a normal pancreas is used (Fig. 10). 

Certain experiments can be cited as showing that there exists an 
antagonism or functional balance between pancreas and hypophysis. 
ICrichesky’-® has found there is an increase in the volume of the islet 
tissue in the pancreas of hj'pophysectomized rats. According to 
Kepinow and Guillaumie^““ the pancreatic blood of hj^iophysec- 
tomized animals has a greater blood sugar lowering action than that 
of the controls. The hypoglycemic action of the systemic venous, 
blood in hypoph 3 '^sectomized animals found bj’’ Cowley^® has not 
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Fig. 12. — Action of 2 units insulin per kg. intravenously on dogs ^v^th 3 blood- 
lettings (3.5%of body weight each), followed by equivalent transfusions. 

3 dogs with auteroh 3 ’’pophyseal diabetes which received normal blood. 

5 normal dogs which received blood from dogs with hypophyseal dia- 
betes. 

4 normal dogs whicli received blood from normal dogs. (Houssay and 

Foglia, 193G.) 


been confirmed b\’' Di Benedetto.®"'^ The stimulation of the peripheral 
end of the vagus causes an intense hypogb'cemia in h\’pophysec- 
tomized dogs. 

Certain facts make one suspect there is In'persecretion of the 
diabetogenic hormone of the anterior pituitarv lobe in diabetes. If 
blood from a pancreatic diabetic dog is transfused into a normal 
animal there is a secondary* rise in the blood sugar which is not seen 
if the blood is taken from a pancrcatectomizcd-b^'poph.vscctomizcd 
animal (Kepinow'®’). Transfusion of blood of insulin-resistant 
subjects who have been treated with insulin does not cause li.vpo- 
gb’cemia, but it docs so if it is provided by a non-insulin-resistant 
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subject (BoHer, Ueberrak and Falta“)' If the blood of diabetic 
adults is injected into rabbits it renders them insulin-resistant 
(Wesselow and Griffithsi®®)._ According to Anselmino and Hoff- 
niann^'‘’*’’“ the blood of fasting diabetics causes a glycogenofytic 
action on injection in rats. Normal blood during fasting is inactive 
but acquires glycogenolytic or ketogenetic actions after a meal rich 
in carbohydrates. This is not seen in hypophysectomized animals. 

In acromegaly, there is frequently a raised blood sugar and 
glycosuria and there are arguments in favor of its hypophyseal 
origin.“^^^ Glycosuria and hyperglycemia are frequent in pituitary 
basophilism but it is not possible to say' whether these are due to 
hyperadrenalism or hjqierpituitarism. 

Thus in the absence of the pituitary, pancreatic diabetes is dimin- 
ished, excess of anterior pituitary causes an increase in this diabetes 
and can even produce an experimental diabetes, and is possiblj" the 
cause of acromegalic diabetes. The normal secretion of the anterior 
pituitary is one of the functional factors which contribute to the 
complete diabetic picture. Thus one may suppose there is probably 
some pituitary action in all diabetes. Further experiments should 
try to demonstrate and measure quantitatively this anterior pitui- 
tary factor. The secretion of the anterior pituitary works in an- 
tagonistic and reciprocal balance with the pancreas, thus reduction 
of the pancreatic function favors the anterior pituitary action and 
vice versa. 

Adrenal. Neither cortin nor any known adrenal substance has 
any diabetogenic properties. * Adrenalin causes an immediate hyper- 
glycemia and- glycosuria but daily injection for weeks does not 
bring about diabetes.' The adrenal secretion of adrenalin is not 
necessary for the maintenance of the blood sugar which remains 
normal in dogs with denervated adrenals or the adrenal medulla 
removed. A complete summary of the known facts on the influence 
of the adrenals on carbohydrate metabolism has been published 
by Leloir in 

Adrenalectomy produces hj'persensitiveness to insulin®- 
189 -wliiclj is also seen if only the medulla is removed^®^-*’-*"-^®^ or the 
gland denervated*^’®®'®®'®®' in all these cases the hypersecr^ 
tion of adrenalin, which is stimulated by insulinic hypoglycemia, is 
suppressed and counteracted.®®'**®'*®*’’-*®*'®®® The great sensitiveness 
to insulin of patients suffering from Addison’s disease is well known. 

The other disturbances in the carbohydrate metabolism produced , 
by adrenal insufiiciency are due essentially to lack of the cortica 
hormone and do not occur immediately but appear in a progressive 
form. They are: 1, Gradual hjqioglycemia which becomes marked 
only after a certain time;*®*’’ 2, rapid decrease and even disappearance 
of the liver glycogen;*®*’’ 3, decrease or retardation of the re-synthesis 

' * In normal or hypophyso-panorcatectomizod dogs or toads. 
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during rest®^ of muscular glycogen exhausted by tetanization (Fig. 
13), and after injection of glucose'’® (Fig. 14). 4, Decrease or absence 
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Fig. 13. — Each column represents the average values of muscle glycogen of one 
dog in mg. per 100 gm. White: immediately after fatigue. Black: after 1 hour 
rest. (Dambrosi, Leloir, Novelli, 1933.) 
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Fig. 14. — Each column is the average muscle glycogen of one chIoralo«:ed 

dog. White: before. Black: after the injection of glucose (2 gm. per kg.) (Foglia, 
Ferndndez, Lcloir, Xovclli, 1933.) 
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of the ability to form hepatic and muscle glycogen after injection of 
glucose. 5, Finally in a more advanced stage, a decrease in the 
muscle glycogen. 

Extract of adrenal cortex corrects all , these symptoms and even 
overcompensates the formation of muscle glycogen^^'®^-®® (Figs. 13 
and 14). ' 

The adrenal cortex appears to increase the formation of glucose 
at the e^anse of proteins in fasting, in pancreatic diabetes'^’ and 
in phloridzin diabetes®^^ and of glycogen during anoxemia.®^'’ 

Pancreatic diabetes with all its usual intensity occurs after pan- 
createctomy in dogs deprived of the adrenal adrenalin secretion, . 
whether this is by previous extirpation of the medullary substance, 
i3ib,i3 6,i92 denervation, or total removal of the two sympathe- 

tic chains.^^®^ The attenuations which have been described ,after 
the partial denervation or other operations are usually transi- 
tory, ^3, 19 a, 29 , 70 . 180,182 and probably due to some unknown traumatic 
origin. Jn this way Rogoff and FerriU (1936) correct their 5 previous ' 
papers which describe them. In other cases, the removal of the 
pancreas may not have been complete.®®'^®'^’''^®^ In human dia- 
betes, certain improvements have been noted,®*’®®’ but it is 
difficult to draw any definite conclusion. Recently Rogoff and 
Ferrill (1936) have asserted that the secretion of adrenalin dimin- 
ishes and may even cease altogether during the course of diabetes, 
thus it is illogical to try and bring this about by operation or radio- 
therapy. 

The influence which total extirpation of the adrenal may have 
on the development of pancreatic diabetes has been studied. In 
acute experiments where the pancreas and adrenal are simultane- 
ously removed, the animals remain in bad condition, survive only 
a short time and have no diabetic hyperglycemia®“’^'*’™’®®'*’®'*’“^’^"’’ 
192,194 -v^rjth rare exceptions,^®® although this may continue if it already 
existed. Lewis and Turcatti^®®“ have shown, and Leloir has con- 
firmed, that if one adrenal and then the pancreas is removed 
and the animal kept in good condition with insulin during healing, 
on extirpation of the second adrenal and suspension of insulin there 
is a high diabetic hyperglycemia®”’'^’*^’'®^’*®®'^ which can be greater 
than usuaF®^”’'^’^®®® and which persists until death, or slightly 
diminishes towards the end. Thus tlie presence of the adrenal is 
not the cause of the diabetic hyperglycemia in pancreatectomized 
animals. _ , 

Recent experiments show that suppression of _ the 
produces an attenuation of pancreatic diabetes m cats, " 
dogs^^‘ and toads.®®**^ Cats have been kept alive by Long and Lukens 
for 16 days, and in 1 case 28 days, without both glands an . ' 

cortin, compared with 4 days in the pancreatectomized anima^ s. 
There was a marked decrease in the hyperglycemia and g } cosunn, 
scanty ketonuria and no acidosis, no increase in the excre ion 
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nitrogen and a low D/N ration. Houssay and Biasotti (1936) have 
observed low hyperglycemia in the pancreatectomized adrenalecto- 
mized toad (Fig. 15). The attenuation in the pancreatic diabetes 
brought about bj’’ adrenalectomy is similar to that brought about 
by hypophysectomy. Three theories to explain these facts can be 
set forth: 1, the adrenal acts through the pituitary; 2, the pituitary 
acts through the adrenal; 3, both have independent actions with 
similar results. Long is inclined to accept the second h;^T3othesis.'^ 
In reality cortin or adrenal extract has€io diabetogenic action in 
cats or toads. The administration of tlie pars glandvlaris of the 
pituitary did not produce aUy effect in the cats of Long and Lukens,t 
but it produced an intense diabetes in our toads’®''-’^ and maintained 
it in adrenalectomized dogs with pituitary diabetes. 

These investigations should be repeated in mammals, keeping 
them in good condition with cortical extract and salt and injected 
with active diabetogenic extracts. 

One of the strongest arguments in favor of a possible adrenal 
diabetogenic role is that there is frequentlj’’ hyperglycemia and 
glycosuria in cases of primitive hyperadrenalism or pituitary baso- 
philism. But in order to interpret these cases one can only put 
forward the afore-mentioned hypotheses. 

Thyroid. Thyroidectomy increases the sensitiveness to insulin 
(Ducheneau, 1923; Bodanski, 1923) in rabbits-*’’*^*-®-'^'’^ guinea 
pigs,^®® rats,^“® sheep, (joggG.ioo.iio man;”® this has been observed 
in cases of myxedema.^^’”®'”^ If the pituitary is removed in a 
tlij’^roidectomized animal this sensitiveness is inereased mueh more, 
as has been shown in rabbits (Cope and Marks, 1934) and in nor- 
mal”’'^ or pancreatectomized® dogs. These experiments all agree 
excepting those of Britton and Myers (1927) who find the increased 
sensitiveness is transitory'’ and followed by an increase in resistance. 
Thyroid treatment increases the resistance of normal or thyroidec- 
tomized animals”® but if it is excessive it decreases it.-®-^®® The 
sensitiveness of hypophysectomized rabbits to insulin is not attenu- 
ated (Cope and Marks, 1934). In cases of mild diabetes adminis- 
tration of thjToid increases the glycosuria and insulin causes it to 
disappear (Rosenberg). 

Thyroidectomy does not cure diabetes. Wolfson’s experiments 
(1927), and more especially those of Yriart (1930), show that the 
usual evolution of diabetes after total or subtotal pancreatectomy 
in the dog^®^ is neither prevented nor cured by thyroidectomy. In 

^ Because atrophy of the adrenals occurs in hypophysectomy, removal of the 
adrenal and pituitary prevent the production of a complete pancreatic diabetes, 
anterior pituitarj' extract increases the diabetes in pancrcatcctomizcd-hypophyscc- 
tomized animals but not in pancreatcctomizcd-adrcnalcctomizcd animals, adreno- 
tropic (puio ?) extract increases the attenuated diabetes of pancreatectomized* 
hypophysectomized animals, 

t Althouch it produced it in hy pophy sec tom izcd-pancrca tec tomized animals it 
may not have been sufficiently active or the animals had not a sufficient plyro;:rn 
losorvc. 
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, man, partial thyroidectomy has been ineffectual in treatmg diabetes, 
because although ■ total thyroidectomy increases the tolerance to 
glucose the result does not justify the operation, as it is obtained 
at the cost of disagreeable symptoms of hypothyroidism OVilder, 
Foster and 

The administration of thyroid does not induce diabetes in normal 
animals, nor increase the glycosuria of hypophysectomized dogs 
without pancreas.® In cases of hj^Derthyroidism it is not rare to 
find slight hyperglycemia* and glycosuria^^^'^i8>ii®«^53 
betes is not common (average 2.3% according to the numerous 
statistics^ compiled by John, 1932, and some others.^^^-^^^-^i^’i^^ 
Neither is hyperthyroidism common in diabetics (average 1.68% 
according to John’s statistics, 1932). But hyperthyroidism is an 
unfavorable factor in human diabetes and improvements can be 
obtained in the latter by subtotal thyroidectomy when both dis- 
eases coexist.^^^'^^®’^®- 

Sexfiial Factors. In castrated dogs and bitches we have observed 
pancreatic diabetes similar to those of normal animals. An increase 
of the sensitiveness to insulin has been found immediately ’after the 
castration, although later a slight increase in insulin resistance 
can be found.^^®'^®^ 

The influence of pregnancy on pancreatic diabetes has been the 
object of various investigations which have given conflicting results. 
The first work was that of Carlson and Drennan. The most recent 
and valuable is that made by Cuthbert, Ivy and collaborators, in 
which they give a summary of the pertinent bibliography. Pan- 
createctomy in bitches at term may not produce hyperglycemia, 
4,30.31,32,52,129 thcrc urc three or more fetuses present in the uterus 
and there may be hypersensitiveness to insulin.®^ According to 
Cuthbert, Ivy and collaborators^^ in pancreatectomized bitches 
with uniform diet and insulin and slight glycosuria, pregnancy 
increases the glycosuria at first and later in advanced stages, the 
glycosuria is diminished as also the necessary dose of insulin; a 
greater reduction occurs during lactation. It seems that pregnancy 
nearing term causes a decrease in blood sugar in some, ^- though not 
all the bitches.^^-^®® It Is difficult to decide whether this improve- 
ment is due to passage of insulin from the fetus to the mother or to 
the changes which occur in the pituitary, liver or adrenals during 
pregnancy. 

Cuthbert, Ivy, Isaacs and Gray analyze the clinical aspects in 
the following phrases “A review of the postinsulin clinical literature 
on this subject reveals that some report that the pregnancy intensi- 
fies and others that it arneliorates the diabetes. Most agree t a 
the state of early pregnancy intensifies or does not change the la- 
betic condition and that lactation ameliorates it. I&amer^"'* recen y 
on reviewing 110 cases in the literature, found that in late pregnancj 
the sugar tolerance was impaired in 29%, unchanged m 24 an 
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The pathologic changes which bring about diseases are disturb- 
ances of the normal functions. For this reason, the knowledge of 
the physiology of the carbohydrate metabolism is fundamental in 
order to understand the mechanism of diabetes and to serve as a 
basis for the purposes of diagnosis and treatment. There is still 
much to be learned from these basic studies, in which the discovery 
of insulin, although very important, has been only one step. 

The carbohydrate metabolism is regulated by many factors both 
nervous and humoral, which must be harmoniously coordiilated 
for the existence of integrated function. 

Sugar is constantly produced and used. The liver is the essential 
organ for its production and it is consumed in greater part by the 
muscles. Various endocrine factors take part in the regulation of 
the production and consumption, among them the pancreas, pitui- 
tary gland, adrenals, thyroids, and gonads. These multiple factors 
obey a controlling mechanism and so maintain an eciuilibrium, 
which is proved by the more or less constant blood sugar le\'el, and 
the tendency to regain this level if alteration occurs. Denervation 
of the liver, pancreas, adrenals or thyroids does not manifestly 
affect tlie normal level of the blood sugar because the regulation of 
this endocrine equilibrium is mainly through the blood. 

The sympathico-adrenal mechanism, directly or l)y means of adren- 
alin, can decompose the liver glycogen, setting free gluco.se; or by 


* Pi*Otfcnted at the Harvard Tercentenary* Conferences!, Sopieinl>er S, 193G. 
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means of adrenalin the muscle glycogen is affected, lactic acid being 
set free which is transformed back to glucose by the liver. This 
sympathico-adrenal mechanism tends to raise the blood sugar. The 
pituitary, principally the anterior lobe acts in the same blood sugar 
"raising sense. The thjToid and possibly the adrenal cortex also 
tend to raise the blood sugar. 

On the other hand, insulin secreted by the pancreas tends to 
lower the blood sugar and prevents it rising above the normal level; 
it also regulates the consumption and production of glucose. 

We will examine the functioning of these factors in their relation 
to diabetes. 

Muscle. According to the studies of my collaborators (Dam- 
brosi, Foglia, Fernandez, Biasotti, and others), in dogs and cats 
glycogen formation is altered in pancreatic diabetes in different 
progi-essive steps in the following order: 1, The liver glycogen and 
its formation from glucose is diminished; 2, after injection of glucose 
the formation of muscle glycogen is slowed (Fig. 3); 3, the re- 
'synthesis after muscular tetanization is slowed and dela 3 ^ed“^b’^ (Figs. 
1 and 2) ; 4, the basal muscle gljmogen is diminished; 5, the cardiac 
gljmogen is general^ increased.^'’’®^'^®'^’'®®'®® Injection of insulin 
or a pancreatico-duodenal graft in the neck compensate or over- 
compensate these deficiencies“‘^'‘'’^-'* (Figs. 1 and 3). Suprarenal 
insufficiencj’" produces similar disturbances in the dog, which are 
compensated bj"" cortin and insulin^^’®“ (Figs. 13 and 14). 

On the other hand, the liver is not necessarj'- for the re-sjmthesis 
of muscle gtycogen in the presence of insulin. In hepatectomized 
dogs, Mann and Magath^^-°’‘* found the muscle glycogen can fall 
to half the basal amount. The injection of glucose causes it to 
rise if the pancreas is present or high doses of insulin are injected.*®^ 
Dambrosi^^“’® has shown that the resjmthesis of muscle glycogen 
after, tetanization depends on the level of the blood sugar in hepa- 
tectomized dogs; it is good if the blood sugar is high, poor if low. 
The role of the liver is therefore indirect, through its influence on 
the blood sugar. 

The question whether the re-sjmthesis of the muscle glvxogen 
wasted during tetanization occurs in pancreatectomized animals 
has been studied and confirmed bj'^ some authors* 
but not bj" others.*®--®®''’^’*”'''*®- In reality, as has been demon- 
strated independentlj' by Dambrosi®^®-'’’'* and Lukens, Long and . 
Fr\j-,i'*4 fatigue causes a decrease in glycogen similar to that m 
the controls, but there is a slower re-sjmthesis in the pancreatec- 
tomized animals compared with the controls, even though usual y 
the final le\'el is the same; thus there is a marked lengthening m the 
duration of re-sjuithesis, but not absence (Figs. 1 and 2). Injection 
of insulin or pancreatic graft in the neck causes a normal or even 

more rapid recuperation (Dambrosi^^-'O- • • f 

The changes in the muscle glycogen which occur on injection oi 



glucose in pancreatectomizcd animals have been investigated. Some 
have not observed any others have found this, but in 

a diminished and slower form.^^^-^^^ Foglia and Fernandez (1933) 
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Fig. l.~“Each column represents the average values of muscle glycogen of one 
dog in mg. per 100 gin. White: immodiatci 3 '' after fatigue. Black: after I hour 
rest. (Damhrosi, 1933.) 
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Fig. 2. --“Each column corre.sponds to the average values of muscle glycogen {mg. 
%) of a dog. Numerals indicate period of rest. White: glycogen imnK‘diat(4y 
after fatigue. Black: gl^-cogcn after rest. (Dnmhrosi, 1933.) 


proved that during the first hours following o})eration, }>ancrca- 
teetomized dogs form glycogen; 5 to 24 hours after the operation 
glycogen is either not formed or only in very small quantities. 
If the pancreas is grafted into the neck or insulin injected the forma- 
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tion becomes normal or super-normal (Fig. .3). Tliis agrees mtli the 
kno\yn action of insulin which favors the deposit of muscle glycogen 
in diabetics or normal beings in various conditions. 
h or the sake of brevity we will not consider the insulin-sympatico- 
adrenalin action^^-^®’^® and its influence on the muscle glycogen. 

Tlie work of Cruickshank, Evans and collaborators, Himwich and 
collaborators and Grande may be referred to for data on the con- 
sumption of glucose, lactic acid and respiratory quotient of the 
diabetic muscle and heart. 


Controls Hecently '24 hrs. after 

2 grn. glucose per kg. pancreatectomized pancreatectomy 



' 24 hrs. after 24 hrs. after 

Controls pancreatectomy, pancreatectomy, 

with insulin with insulin grafted pancreas 



Fig. 3. — Dogs injected with glucose 2 gm. per kg. intravenoasly. Each column 
represents the average values of muscle glycogen of one dog in mg. per 100 pn. 
'SVhite: immediately before the injection. Black: one hour after the injection. 
(Foglia and Ferndndez, 1933.) 

These and other known facts must be interpreted as proof that 
the muscular metabolism is altered when insulin is lacking, i-iu^ 
a more intensive study of the metabolic disturbances of the ^ 
and liver in diabetes maj’' lead us to important discoveries apphea e 
to the treatment of this disease. 

Liver. iMann and hlagath have shown, and it lias been con 
firmed by ourselves and others, that the 
necessary for the maintenance of the normal blood sugar Je\e a 
for the production of hyperglycemias (diabetic, adrenalmic, asp u 
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tic, or anesthetic). Extirpation of the liver causes a rapid fall of 
blood sugar and when hj^joglycemia is reached there are various 
symptoms which disappear when glucose is administered. If 
extirpation of the liver is carried out simultaneously with, pan- 
createctomy there is no rise in blood sugar in dogs^®''-’’’'^-*’ amphi- 
bians*^’^®^ and birds^^® and the sugar falls as in simple hepatectomjn 
If the liver is removed in the dog while there is diabetic hj^iergly- 
cemia this immediately diminishes reaching hj^poglycemia with 
symptoms which glucose cures (hlann and Magath). If pancrea- 
tectomy is carried out after removal of a large part but not all, of 
the liver, the rise in blood sugar occurs slowly, taking several days 
(Mann et al.). 

The presence of the liver is necessary in order that the injection of 
anterior pituitary lobe can raise the blood sugar to diabetic level 
in hypophysectomized pancreatectomized toads.*" If the liver is 
extirpated in a dog with diabetes of pituitary origin, with glycemias 
of 0.2 to 0.35 gm. %, due to injection of anterior lobe extract, the 
blood sugar rapidly falls (Houssay and Foglia, unpublished data). 
From these facts it can be deduced that the liver is absolutely neces- 
sary for the production and maintenance of the diabetic action of 
the pituitary. It is an interesting fact that the blood sugar and 
muscle glycogen fall less rapidly in hepatectomized toads if they have 
been implanted with anterior pituitary lobe (Campos, Curutchet 
and Lanari®^). 

The presence of the liver is not necessary for the action of insulin. 
The fall of blood sugar is accelerated in hepatectomized animals 
(whether the pancreas is present or not) on injection of insulin 
io 2 a.b,i 6 i glucose improves the hypoglycemic symptoms. Insulin 
causes an increase in the disappearance of glucose even in decapitated 
and eviscerated animals.^® 

The liver of pancreatectomized animals shows a decrease in 
quantity of glycogen and after a venous injection of glucose this is 
either not deposited or in less quantity than in normal liver.^'’®*’®^^ 

Pancreas. The internal secretion of the pancreas keeps the blood 
sugar level normal and corrects or prevents its rise; it allows the 
liver to form and store normally the hepatic glycogen; accelerates 
the re-synthesis and storage of muscle glycogen, and allows the 
normal production and consumption of glucose. 

Total extirpation of the pancreas in one or several operations 
always produces a severe consumptive diabetes which persists 
during fasting (von Mering and iSIinkowski, 1SS9-1S02). 'I’hat 
this diabetes must be attributed to the suppre.ssion of a pancreatic 
internal secretion, is proved by the following facts: 1, A subcutane- 
ous, pancreatic transplantation prevents the diabetc-s.^'’-^-®'®-’’ If 
the vascular supply is occluded the blood sugar rises but descends 
again when the ligature is removed.®®'' 2, If a pancreas (or duocleno- 
panci’eas) is grafted by its arterj' and vein into the carotid and jugu- 
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lar of a diabetic dog the blood sugar of the latter descends rapidly 
to normab if it is grafted into a recently pancreatectomized dog the 
blood sugar rise is prevented^"'''^«^«*78,ii5a 
causes a rapid disappearance of the disturbance in the formation of 
hepatic and muscle glycogen in the diabetic dog^^^-^'^^a ^Y\gs. 1 
and 3). 3, If a diabetic dog is injected with the blood from pan- 
creatic veins, its blood sugar falls; this does not occur 

with injection oi blood from the general circulation. 4, Insulin 
extracted from the pancreas counteracts all the symptoms of pan- 
creatic diabetes and keeps alive for years pancreatectomized dogs 
suitably fed.®^®*^^ 

The pancreas secretes insulin continuously. After pancreatec- 
tomy there is a definite rise in blood sugar in from 2 to 4 hours^^'^^^“ 

. which continues from 1 to 2 days and then remains stationary. 
With Lewis and Foglia we found that in order to keep the blood 
^sugar normal in a pancreatectomized dog, insulin must be injected 
continuously in a dosage of about 0.01 unit per kg. per hour, the 
extreme limits being 0.005 and 0.02 unit per kg. per 

Rise in blood sugar stimulates the pancreatic endocrine function 
and increases the secretion of insulin 

our experiments with Lewis and Foglia (1928) allow us to conclude 
that variations in the secretion of insulin are important and can go 
from 10 to 1. An excessive administration of sugar may exliaust and 
damage the pancreas and increase the severity of Sandmeyer^s dia- 
betes, as we have seen together with many experimenters since Allen.^^ 

On the contrary the hypoglycemias induced by insulin, syn- 
thalin^^^^ and hepatectomy-^^'^ cause a decrease in the secretion of 
insulin. 

Further, as intense and prolonged administration pf gonad hor- 
mones can cause atrophy of the gonads and those of the thyroid 
atrophy of the thyroid gland, so does the administration of insulin 
inliibit the secretion of insulin. Even though it can give rise to an 
increase in number and volume of the islet cells and their insulin 
content^^® it ends by inhibiting their proliferation^^^ activity and 
secretion and when the insulin is no longer administered in normal 
animals, the hyperglycemic curve produced by glucose is lengtli- 
ened^^^ and spontaneous h^^ierglycemias and glycosurias are ob- 
served for some 

The pancreas regulates tlae normal level of the blood sugar pre- 
venting hyperglycemia and in its turn the normal blood sugar keeps 
the internal secretion of the pancreas normal, increasing it if there 
is hyperglycemia and diminishing it when there is h 3 ^poglycemia, 
thus there is a reciprocal mechanism. , 

The pancreas, through insulin, allows the normal and rapic^ 
formation of glycogen. This pancreatic endocrine regulation is 
maintained Jn order essentialR bj" humoral factors, with ccr am 
accessor}^ nervous factors. 
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There has been much discussion whether the internal secretion of 
the pancreas is governed bj’’ the central nervous system or by changes 
in the blood. Our experiments have shown that the humoral 
meehanism is preponderant and that the nervous one is secondary 
and can be dispensed with, but it helps to integrate with more rapid- 
ity and perfection the pancreatic endocrine secretion. 

After section of the vagus nerves the blood sugar is maintained 
within normal limits (Etcheverry)^^^-^'’® although sometimes slightly 
lower figures have been observed’®'*"®'®® or even slightly raised 
ones.^*'**®'^'*® Observations contrary to this statement made by 
La Barre '(1 927-1928) can be attributed to inappropriate technique; 
it is convenient to do the experiments over a long interval with well-- 
fed unanesthetized animals. We have, together with all other 
experimenters, found that denervation of the pancreas in .?zVt43'Ai37,2c 
does not produce diabetes, neither does denervation of a transplanted 
pancreas nor part of the pancreas."®'®®'^ 

The curve of sugar tolerance is only slight]}'- affected by section, 
either uni- or bilateral, of the vagus. The fall of blood sugar after 
administration of glucose has been studied by various observers 
7a,i7G,io4.i73 found it the same as in normals, although Gayet*'®^’’’'® 
found a slightly quicker fall and Clark'’® found a transitory initial 
increase and later a prolonged fall. We found with Lewis and Foglia 
ill 1928, that there was a slower fall in all dogs**®®-*® with vagi cut 
or denervated grafts (Fig. 9) Etcheverry has investigated this 
point very thoroughly and has found that without exception in 
every dog observed before and after bilateral supradiaphragmatic 
vagotomy or denervation of the pancreas, there is lengthening of the 
fall in blood sugar, a disturbance which is noted for several weeks 
but which slowl}’ decreases. On the other hand, there is no such 
change when the liver is deneri'ated (Fig. 9) or otlier operations 
carried out. The vagi therefore have some influence, though it is 
accessory and not indispensable. The regulation of the secretion 
of insulin (without vagal intervention) during hyperglycemia has 
been shown by other experiments. ■’®'**'‘ 

The affirmation made by Hoet and Ihaiould, Iloet, Debois, that 


the vagi are necessary for the secretion of insulin, because vagotomy 
prevents the formation of muscle glycogen, is inexact, and probably 
due to faults in technique, such as anesthesia or asphyxia. In 
reality, vagotomized dogs and cats rc-synthetize muscle glycogen 
after fatigue (Dambrosi, 1933) (Fig. 7), and store it after injection 
of glucose just as the controls (Foglia and Fernandez, 1933; Long 
and Fry, 1933). 

Various experimenters have noted a decrease in the blood sugar on 


vagal stimulation-'® 


, 1 - 13 . 185 . 21 , 


which is usually slight and 


not constant and of little significance. La Barre and Vesselow.sky 
(1933) have observed this decrease in cats which have been adrenal- 


ectomized and the hepatic nerves cut, to avoid their action on the 
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liver and the antagonistic action of adrenalin. Gayet^®'"-^^^ however 
■ has not obtained a decrease under any experimental conditions. 
Etcheverry has repeated the experiments of La Barre and Vesselow- 
sky with better technique, stimulating supradiaphragmatically 
both vagi in chloralosed dogs in w'hich in separate and successive 
operations the left adrenal medulla, the right adrenal, the nerves 
of the liver, the major and minor splanchnics and the abdominal 
sympathetic chains had been removed; but in no case, in spite of 
the excellent condition of the animals, which did not suffer from 
cortico-adrenal insufficiency as did those of La Barre, has there 
been hj^poglycemia. ' 

Zunz and La Barre in many papers uphold the theory that the 
secretion of insulin is governed by the central nervous system. In 
order to detect the secretion of insulin they use a pancreatico- 
jugular anastomosis, passing the pancreatic venous blood of one 
dog into the jugular of another, wLich is usually diabetic due to 
pancreatectom3^ and in which the suprarenals have been extirpated 
so that the insulin wall not be able to stimulate a hypersecretion of 
adrenalin capable of counteracting the hypogtycemia. Those 
reactions which take place in the donor and which are suppressed 
on vagal section or atropinization, can be considered as of central 
^nervous origin and transmitted by the vagi. In some experiments 
the donor dog is decapitated, leaving the vagus nerves intact, uniting 
the head which is irrigated by the blood of another dog, thus an 
agent can be observed at will either on the head or the trunk. 

Using this technique it can be seen that hyperglycemia of the 
head brings about an increase in pancreatic secretion due to stimu- 
lation of the central nervous sj^stem which is transmitted through 
the vagi.-°^'^ Hj'pogLmemia in the head wLich may have been 
brought about bj^ insulin, sjmthalin^*’^’’ or hepatectomy^®^® causes 
an inhibition of the secretion of insulin. As for the localization of 
the controlling centers for the secretion of insulin or the blood sugar 
level, according to Brugsch, Dresel and Levy-® these are to be found 
in the nucleus of the vagus, according to La Barre*-®° in the thalamic 
region and in the pons according to Donhoffer and Macleod.®® 
Puche Alvarez^'®*’ using the same technique as Zunz and La Barre 
has found that asphjoda causes an increase in the secretion of insulin; 
on the other hand Gayet,’'®*'-”'* with the same technique and also 
improved experiments, denies emphaticalK" that the secretion of 
insulin is influenced througli central stimulation by glucose. 

Zunz and La Barre maintain that adrenalin,^'’^'’ posterior pituitary 
exi;ract,“^^ anterior pituitary pancreatotropic substance-*"_and large 
dose of thjToxin^”*’''^ stimulate the pancreas directly, increasing 
its secretion of insulin. Other substances or agents increase the 
secretion of adrenalin and this in its turn stimulates that of insuhn; 
thyroxin-*’^*’' ultraviolet raj's, amino acids,^=®^ etc., are in this category. 
iSIoreover, the thjTotropic hormone stimulates the tliyroid secretion. 
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which in its turn provokes insulin secretion Work done on the 
pharmacologic influence of various agents on the secretion of insulin 
has been summarized by Foglia in his thesis 1931, and La Barre in 
his book 1933. 

The method of grafting the pancreas into the neck has furnished 
many proofs in favor of the fact that the regulation is essentially 
humoral. The duodenum and pancreas of one dog is taken out and 
united by its artery to the carotid and its vein to the jugular of 
another dog. Similar results are obtained if the pancreas alone is 
grafted in this way but it is easier to graft the duodeno-pancreas 
preparation and its survival is more certain, A pancreas thus grafted 
can be kept ahn'e in perfect condition for 10 to 15 hours. The graft 
has a specific action on the blood sugar which is not shown by grafts 
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Fig. 4. — Composite curves of glyccmias of cldoialosed dogs. Pancreatic diabetes 
(3 dogs); arrow: pancreas grafted n the neck, Pancrcatectomized (4 dogs) and 
immediately after (arrow) graft of pancreas in the neck. Pancreatcctomizcd (5 
dogs). (Houssay, Lewis and Foglia, I92S.) 


of duodenum alone or of kidney. It plays the same role as the pan- 
creas m keeping the blood sugar within normal limits and pre- 
venting its rise, responding to stimulation througli the blood stream 
with a changing and regulated discharge of insulin. Tliis prepara- 
tion has been used by Gayet and Guillaiimie,'® '^ Houssay, Lewis 
and Foglia, La Barre, Dambrosi^^"-’’ and Foglia and 
Fernandez."-"’'’ 

In the presence of this graft the rise in blood sugar in dogs due 
to pancreatectomy docs not occur (Fig. 4). If it is 
grafted into a dog suffering from pancreatic diabetes the blood 
sugar falls to normal levels in 2 to 3 lionrs and remains stationary 
(Fig. ’f); if the graft is removed tlic blood sugar rises again. In 
order to obtain a similar curve of the fall in blood sugar in a pan- 
createctomized animal it is necessary to inject by continuous per- 
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fusion 10 times the basal quantity of insulin and continue lessening 
it as the blood sugar descends, that is to saj^ varying the dose from 
10 to 1 (Houssay, Lewis and Foglia, 1928). 

If one, two or even three extra pancreases are grafted into a dog 
the blood sugar remains normal, showing that the four pancreases 
together act as one, since their secretion is decreased and adjusted 
according to the level of the blood sugar (Gayet,^®“’^5 Houssay, 
Lewis and Foglia”®''’'’) (Fig. 5). 

If glucose is injected into a pancreatectomized dog which has a 
pancreatic graft in the neck, the blood sugar curve obtained is 
almost the same as normal (Gayet,^®''’^® Houssay, Lewis and 
Foglia”®") there being slight differences which will be discussed later. 


0,20 _ 


_ 0,20 


X 

d 

s 


0 , 15 :] 


cn 









10,15 



I I ’ I I I I I I I ' I ■ I I I I I 

Rs. 1 2 3 4 5 6 7 1 ^ 3 4 5 6 Rs. 

Fig. 5. — Composite curves of glycemia of chloralosed normal dogs. One arrow, 
graft of one pancreas in the neck (5 dogs). Three arrows, graft of thiee pancreases 
(2 dogs). (Houssay, Lewis and Foglia, 1928.) 

Injection of glucose into the pancreatic artery causes an increase 
in the secretion of insulin and a transitory fall in the blood sugar; 
this may be seen with the pancreas in sUn (Grafe and Meythaler/^-®® 
Kosaka,^-^) or with the pancreatic graft in the neck according to 
Gayet'^^*^'^^^ and Foglia and Fernandez”-® (Fig. S)."*' 

The grafting of a pancreas in the neck of a diabetic dog corrects 
the disturbances in 'the re-synthesis of glycogen diu*ing fatigue 
(Dambrosi^^^) and helps the storage of muscle glycogen after injec- 
tion of glucose (Foglia and Fernandez 

We hold that the regulation of the secretion of insulin is essentially 
a humoral mechanism because: 1, Denervation of the pancreas in 
situ hardly affects the blood sugar and only slightly the sugar toler- 
ance cinve. 2, The pancreas grafted into the neck functions noi- 
mally without extrinsic nerves, t 

* Houssay and Lewis^^b and La Barre^^cb could not demonstrate this before. 

■f AVe have no data on the possible role of the intrinsic innervation. 
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Nevertheless the nervous system does play some part in the dog^ 
although it is secondary, accessory and can be dispensed with. We 
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Fig. C. — Composite cun'cs of glycemia of chloraloscd dogs injected intravenously 
with 1 gm or glucose per kg. 1=0 normal dogs. II = 5 dogs immediately after 
the pancreatectomy. Ill = 0 dogs pancrcatectomized, with pancreas grafted in the 
neck. (Houssay, Lewis and Foglia, 1928.) 


Controls Vagotomized 

— 500 



hs. 


Fig. 7. — Each column repre.«ents the average of the muscle glycogen (mg. of 
a chloraloscd dog. White: immediately after the tetnnization. Jllack: after one 
hour of rest. (Dninbrosi, 1933.) 


^ Tije anini.il which has served for all our studies. 
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base this affirmation on the following facts elicited in our Institute.* 
1, When the pancreas is denervatedf after venous injection of 
glucose the fall in the blood sugar curve is, in the -dog, always 
slower than when the pancreatic innervation is intact (Fig. 9), 2, 
When insulin is -injected the rise in blood sugar in animals with a 
denervated pancreasf is slower’ than if the pancreas is intact 
(Fig. 9). 



Pancreatectomized dogs. 
Grafted pancreas 



1 2 3 1 2 3 hs 

(A-B) Inject, glucose 2.5% art. pancreaticoduodenal, 

(E) “ “ “ jugular vein. 

(D) d-d--}* Ltocke art. pancreaticoduodenal. 


Fig. 8. — Averages of 10 dogs (A, B.), S dogs (E) and C dogs (D). The upper 
black mark indicates the time of injection. (Foglia and Fernandez, 1935.) 


These facts show that the vagus is cooperating vath the humoral - 
regulation, increasing the secretion of insulin dining hyperglycemia 
thus accelerating recuperation, and decreasing the secretion during 
hypoglycemia, thus, helping the return to normal. That is to saj^ 
the secretion of insulin is governed by a complex mechanism which 
is fundamentally humoral but which is aided by the nervous system 
through the vagus. 

The pancreas maintains the normal level of the blood sugar 
inhibiting hj^perglycemia, but in its turn the normal blood sugar 

* To wliicli experiments can be added those of Zunz and Ba Barre, Puchc AH arcs 
and others which we have not attempted to confirm. 

t By section of the vagi or pancreatic nerves, or in the case of the pancre.itic 

graft. 
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regulates the normal internal secretion of the pancreas which is 
stimulated by hyperglycemia and inhibited by hypoglycemia. 
Tlierefore the blood sugar level regulates the secretion of insulin. 

In certain pathologic cases the normal regulatory mechanism is 
altered, especiallj'’ in cases of islet adenoma (or even simple hyper- 
plasia) when hyperinsulinism is present. Tins type of secretory 
alteration and hyperfunction is seen in adenomas of other glands, 
namely’ thyroid, pituitary, parathyroids and ach'enaJs. 


Glyccmia Pancrcatcctoinizod, Supra rliaphrapniatir Denervated 

% grafted pancreas vagotomy pancreas 



Hours 

Fig. 9. — Above: Average glyccmic curves of dogs injected intrav’cnously (jugular) 
with 1 gr. glucose. Below: Average glyccmic curves of dogs injected intravenously 
(jugular) with 3 U. insulin. 

I 5 pancreatectoraized dogs, anesthetized with ehloraloso, and with pan- 

el ens grafted. 

C contiol dogs. (Ilou^say, Lewis and Foglia, 1028-1020). 

II 12 vagotomized dogs, not anesthetized. 

12 controls (Etchoverry, unpubli‘^hod). 

III 5 dogs with denervated pancreas, not nncbthetizcd. 

G contiols. (Etchevorry (unpublished). 

Although frequent changes in the pancreas and islets are found 
in diabetic patients, pathologists agree that there is no specific 
lesion of the pancreas in diabetes. The functional disturbance 
probably has a preponderant importance in the development of the 
symptoms. The impossibility of measuring accurately the insulin 
circulating in the blood prevents the knowledge of whether or not 
it is deci’eascd in diabetics. Or, if the insulin circulating in the blood 
is normal or raised, whether the organism requires more than is 
secreted, or else is insulin-resistant. In any case, the diabetic 
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pancreas does not respond with a sufficient secretion to correct the 
. hyperglycemia. The insulin secretory mechanism is altered. 

T\ffiatever the concentration of insulin, low, normal or raised, it 
is insufficient for the necessities of the organism. The proof of this 
is that injections of insulin bring about the disappearance of the 
diabetic symptoms. Therefore the pancreas does not produce a suffi- 
cient quantity of insulin for the necessities of the diabetic organism. 

^ In time a more perfect knowledge of this regulation of the secre- 
tion of insulin will probably guide us in the diet and treatment of 
diabetes. I think it is a field well worthy of further exploration. 

Pituitary. .We vnll make only a brief summary of the principal 
known facts on the influence of the pituitary gland in diabetes (a 
subject which has been studied extensively in our Institute since 
1929), since one of the Dunham lectures which I gave at Harvard, 
in 1935, was on the pituitarj^ and carbohydrate metabolism and 
can be referred to for further data.^®^^ 

Serious disturbances in the carbohydrate metabolism are caused 
by lack of the pituitary or the glandular lobe of the pituitary. In- 
jection of extract of this lobe counteracts or produces the opposite 
symptoms. The neuro-intermediate lobe also possesses some of 
these corrective actions, though not all and to a lesser degree. 

During pituitary insufficiency, fasting and’ diflFerent hypoglycemic 
agents readily provoke severe or even fatal hypoglycemic crises if 
treatment with sugar is not started in time. There is a marked 
sensitiveness to insulin. Most, though not all, experimental hyper- 
glycemias are less marked than in the controls. 

Glycogen diminishes in fasting and it is more difficult to keep it 
high.^°®^* There is an exaggerated glycogenolysis during fasting 
though this usually is less rapid than in the controls after injection 
of adrenalin, insulin, or pilocarpin, or in asphjrxia, etc. 

We have shown with Biasotti (1929-1930 anddater) that in the 

• absence of the pituitary or its glandular lobe there is an attenuation 

• of pancreatic diabetes. There is longer survival, wounds will heal, 

the fall in weight and azoturia are lower, the hjTpergljTemia and 
glycosuria are less, ketonemia and ketonuria scanty, the basal 
metabolism is little or not raised at all, the lipemia and cholesterol- 
emia are less marked and the dextrose-nitrogen ratio is low; severe 
spontaneous hypoglycemic crises occur and there is increased sensi- 
tiveness to insulin, both being cured vdth the administration of 
sugar. If sugar is injected intravenously it is partially or totally 
retained. The respiratory quotient frequently rises, sometimes as in 
normal animals, the fall of the blood sugar curve is longer than m 
normals but more rapid than in diabetics. Daily administration 
of sugar increases the severity of the diabetes. ^ . 

These experiments prove: 1, The presence of the anterior pitui- 

* In asthenic toads the re-synthesis occurs with delay (Dambrosi, unpublislicd 
work). 
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tary lobe is a factor which increases pancreatic diabetes. 2, Ilypo- 
physectomized animals without the pancreas and therefore with no 
secretion of insulin can utilize and consume sugar, that is to say, the 
pituitary causes a decrease in the utilization of sugar in the diabetic. 

When there is no pituitary gland, phloridzin diabetes is less 
marked. There is a rapid and fatal hj'poglycemia in fasting, which 
is counteracted by the intake of protein or sugar, but not by fat. 
There is less glycosuria, ketonuria, azoturia and the dextrose-nitro- 
gen ratio is low. The administration of anterior pituitary lobe ex- 
tract increases this attenuated phloridzin diabetes of hj^Dophysec- 
tomized animals. 

The following effects of pituitary extracts have been described 
a blood sugar raising action of extract of the posterior lobe, pancrea- 
totropic (Anselmino, Herold and Hoffmann), contrainsular (Lucke), 
glycogenolytic (Kohleydratstoffwechselhormon of Anselmino and 
Hoffmann), diabetogenic (Houssay and collaborators) and also a 
blood sugar raising substance which has a rapid action, is ultra- 
filtrable and active without the presence of the adrenals (Anselmino 
and Hoffmann), 

I agree with Anselmino and Hoffmann that the work of Lucke 
has been given too much importance, possibly because of the number 
of his papers and the well-sounding though inappropriate name, 
contrainsular hormone, which he has used. The commercial extract 
he has used has an immediate, though faint, inconstant and transi- 
tory, blood sugar raising effect; it has the same characteristics as 
the extract of posterior lobe, that is to say, they do not occur in the 
absence of adrenals or the liver. Also it is not diabetogenic in the 
normal animal. 

We have increased the attenuated pancreatic or phloridzin dia- 
betes of hyijophysectomized animals with alkaline extracts of the 
anterior lobe injected into the peritoneal cavity. The organism 
becomes insulin resistant. Diabetes can be induced in normal 
animals. 

With daily injections of this extract in normal dogs the blood sugar 
rises in 2 to 3 days to level of 0.15-0.35 gm. % where it remains 
several days. This hyperglycemia of anterior pituitary diabetes 
may be termed alimentary since it only occurs in normally fed 
animals, being more rapid and intense if they arc given carbohy- 
drates and does not occur or only slightly so if the animals are 
fasting. There is no increase in blood sugar the first day, l)ut this 
occurs the second or third day and persists all day with oscillations. 
If the anterior pituitary extract is omitted the blor)d sugar falls to 
normal in 2 to 3 days. During the anterior pituitary diabetic hyper- 
glycemia there is ketoncmia and ketonuria (though much less than 
in pancreatic diabetes), glycosuria, hyperlipemia and In-percholcs- 
tcrolcmia and an increase in the hepatic glycogen. If gluco.'C is 
injected into the veins it is partly or sometimes totally eliminated; 
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the hj^erglycemic curve is prolonged as in diabetes. The respira- 
tory quotient may remain unchanged. Even if hyperglycemia.does 
not occur, the glycemic curve is of diabetic type and there is a 
strong resistance to insulin. 

The anterior pituitary diabetogenic action can be seen inhypo- 
physectomized pancreatectomized toads even when the gonads, 
thyroids, digestive tract or lungs, kidneys, anterior or intermediate 
brain, or adrenals^'*®’’’^!^ have been removed. It is also seen in dogs 
which have been castrated, or thyroidectomized, hj’^pophysectom- 
ized, or with denervated adrenals, or with the adrenal medulla 
removed, or where there has been bilateral supradiaphragmatic 
vagotomy," or extirpation of the abdominal sympathetic chain and 
section of the major and minor splanchnic nerves. 

The liver is necessary for the diabetogenic action of the anterior 
pituitary extract in the hjqjophysectomized pancreatectomized 
toad (Campos, Curutchet and Lanari-^). Hepatectomy causes the 
raised blood sugar of the anterior pituitary diabetes in dogs to fall 
rapidly to hypoglycemic levels (Houssay and Foglia, 1936). 

We have shown with Biasotti^®*''’'^ and Leloir”® that in the 
toad species Bufo arenanivi, the presence of the adrenal is not 
necessary. Pancreatic diabetes in the toad can be diminished by: 
1, hj'pophysectomy (or removal of the glandular lobe of the pitui- 
tary) ; 2, adrenalectorny ; 3, extirpation of both these glands. 

In these 3 cases injection of glandular lobe of the pituitary causes 
a reappearance of the diabetic hyperglycemia in all its intensity; 
on the other hand, injection of cortin or adrenal extract does not 
alter the blood sugar (see table). 

These results differ from the very important results obtained by 
Long and Lukens'®®-^^^ in the cat. They found that pancreatic 
diabetes is diminished bj^hypophysectomy or adrenalectomy. Cortin 
does not increase the blood sugar. Anterior pituitary extract in- 
creases the blood sugar in hypophj^sectomized-pancreatectomized 
animals but not in the adrenalectomized-pancreatectomized. For 
this reason they suppose that the anterior pituitary extract pro- 
duces its action through the adrenals. 

I thinlc that before believing these phenomena are different in 
amphibians and mammals it would be better to repeat the experi- 
ments, injecting with a powerful diabetogenic extract, adrenalecto- 
mized mammals which are kept in good condition by salt treatment 
and whose gljmogen is high. 

We have studied with Foglia particular^’’ the relationship of 
anterior pituitary diabetes to the endocrine function of the pancreas. 
Anterior pituitary ' extract has an extrapancreatic diabetogenic 
action, since it can bring about a considerable hyperglycemia an 

increase the diabetes in hj’pophysectomized-pancreatectomized 

animals. In normal dogs the injectipn of this extract can also pro- 
duce an, insulin resistance which can be shown in three wajs. > 
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improved in 47% of patients. Hypcrtrophj'' and hyperplastic 
islets have been obseiA'^ed in several infants born of diabetic mothers 
85.89.ic9 h.ypoglycemic sjmiptoms in such infants have also been 
observed. In an especially valuable article written by White 
in Joslin’s book^^® she points out that there is no significant increase 
in tolerance. 

With the idea of inhibiting the action of the anterior pituitary 
lobe, the influence of injections of estrin on pancreatic diabetes and 
the sensitiveness to insulin has been tried (Barnes, Regan, Nelson, 
etc.). Treatment with estrin, before or after pancreatectomy, 
causes marked improvement in the hyperglycemia and glycosuria 
with longer survivals in dogs“-^" and monkeys.^®®*^®® In human 
diabetes, favorable results have also been reported,^^>“”’'^®'’-“® but 
also no results.^" 

Summary. Diabetes is a disturbance of the carbohydrate metab- 
olism in which the normal balance of the regulating factors is altered. 

The muscular disturbances are secondary to functional changes 
in thediver and hormones (insulin, pituitary, adrenals). 

In this regulation the liver holds the most important part, since 
it is the organ which produces glucose and thus governs the blood 
sugar under the influence of the hormone equilibrium. If the liver' 
is absent, diabetic hyperglimemia cannot occur. 

The production of eacli hormone is regulated and there is a recip- 
rocal equilibrium between them. 

The endocrine secretion of the pancreas has a fundamental role, 
since it maintains the blood sugar at normal level and prevents its 
increase and influences the production and consumption of glucose. 
The secretion of insulin is governed by the level of the blood sugar 
and vice versa. The central nervous system is not necessary for the 
normal secretion of insulin but comes into play if there are clianges 
in the blood sugar. The vagus has only a secondary and accessory 
role causing a more rapid and perfect regulation in these cases. 

The pi’esence of the anterior pituitary prevents hypoglj'^cemia and 
the decrease in glycogen during fasting, diminishes the action of 
hypoglycemic agents and is necessary for the development of dia- 
betes in all its intensity. An excess of anterior pituitary secretion 
increases the diabetes or even will bring about a diabetic state 
(even when the adrenals, thyroid or pituitary is absent). It greatly 
increases the resistance to insulin even when the pancreas is absent 
and causes a decrease in the endocrine secretion of the pancreas. 

Tlic adrenals liave many actions. The sympatlietic adrenal 
function is antagonistic to insulin. The lack of adrenal cortex brings 
about a gradual hjqmglycemia with decreased storage and re-syn- 
thesis of glycogen and amelioration of the pancreatic diabetes. 
Cortin corrects the blood sugar level and glycogen, but is not dia- 
betogenic. The possible <h'abetogenic action which is an cxplana- , 

\OL. 103, NO, 5. — MAV, 103? 22 



606 EICHARDSON: PROTAMINE 21NC INSULIN 

tion of the hyperglycemias found in cases of hyperinterrenalism has 
not been proved. 

The thjToid favors the destruction of glycogen, and decreases its 
formation. 

The sexual hormones and the pregnant state can influence dia- 
betes, possibly through the pituitary or liver or adrenals. 

An imperfect but suggestive conception of the diabetic state can 
be arrived at by considering the pancreas as an antidiabetic factor 
and the anterior pituitary, adrenals and thyroid as diabetogenic or 
diabetes stimulating factors. 

In all diabetes there is an insufficiency of insulin in relation to the 
needs of the organism, the actual secretion itself may be normal or 
increased. There is also an imperfect regulation of the endocrine 
secretion, since it cannot adjust itself to the needs of the organism 
in order to bring about a normal blood sugar level. 

In all diabetes there must surely be an anterior-pituitary factor, 
since this secretion, either normal or increased, augments diabetes. 
With similar reasoning one may suppose that the other glands 
(adrenals, thyroid and gonads) play a part in all diabetic states, 
either directly because of their specific function or through their 
influence on other organs. The importance of these actions has 
hot yet been defined. 

The various forms of experimental diabetes are due to the destruc- 
tion of the normal equilibrium of all these factors. With time it 
is to be hoped it will be possible to establish what equilibrium exists 
in the various forms of diabetes, hyperglycemias and glycosurias 
met with in human diseases. This knowledge should give us a 
firmer basis for the exact diagnosis and treatment of these cases. 

It has been necessary to omit the extensive bibliography of this article; 
however, it wall be included in the reprints for which requests can be forwarded 
to the author. 


OBSERVATIONS ON PROTAMINE ZINC INSULIN. 

By Russell Richardson, M.D., 

ASSISTANT PHOFESSOK OF MEDICINE AND CHIEF OF METABOLIC SECTION, HOSPITAL OF 
THE UNIVERSITY OF PENNSYLVANIA. 

(From the George S. Cox Medical Research Institute and the Metabolic Section of 
the Medical Clinic, Hospital of the University of Pennsylvania.) 

Since the publication of the earlier report on protamine insulin 
from this clinic there has -been a marked improvement in the 
product. At that time it was not stable after the insulin and 
protamine buffer were mixed, and as a consequence was usable for 
only a short time. The addition of calcium or zinc to the prepara- 
tion increased its stability. Now the insulin and the protamine 
buffer with zinc are mixed at the time of making, and this produc 
is stable for a period of about 6 months. The earlier preparations 
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seemed to exert a hypoglycemic influence for from 12 to IG hours. 
This necessitated, in many patients who require a considerable 
number of units per day, the use of a second dose in order to control 
the blood sugar during the entire 24 hours. The combination of two 
injections of insulin during the day resulted in a double absorption 
often difficult to control from day to day. Hypoglycemic reactions, 
while not common, did appear to occur when the absorption of the 
two areas was not constant. 

The effectiveness of the mixed protamine zinc insulin has been 
increased, so that it is at present active for a period of 24 hours after 
taking. This is shown by the occurrence of hypoglycemic reactions 
24 hours after the dose has been taken. It is thus evident that the 
use of this preparation of insulin consists in giving, before brealcfast, 
an amount sufficient for 24 hours, and so adjusting the food intake 
that neither hyperglycemia nor hypoglycemia occur. In this way 
we approach as nearly as may be to the action of insulin as it is 
.supposed to be in the normal individual. In a few patients requiring 
excessive amounts of insulin it may be advisable to make the adjust- 
ment on two doses daily. 

Transfer to Protamine Zinc Insulin. The longer time during 
which protamine zinc insulin is effective in the body makes it 
possible to adjust the patient on one injection daily. This single 
injection is active for the full 24 hours. Insulin, on account of its 
short period of activity, is adjusted to the meals. Protamine zinc 
insulin, however, may be given once daily and the food adjusted 
to it. The greater convenience to the patient, as well as the more 
satisfactory balance which can be maintained between the absorp- 
tion of both the one dose of protamine zinc insulin and the food, make 
this perhaps the most satisfactory method of controlling the metabol- 
ism of the diabetic. 

The action of protamine zinc insulin is delayed so that the period 
of greatest effectiveness often occurs 32 or more hours after its 
administration. Furthermore, a definitely increasing activity is 
usually found for from several days to a week or more, so that the 
dose should not be increased until it is evident that the maximum 
effect has been obtained with the amount then being given. In 
starting the use of protamine zinc insulin four groups of patients 
may be recognized, namely: 1, those patients who have been 
taking a single dose of insulin daily; 2, those with two or more doses 
daily; 3, those who, while not taking any insulin, have only a trace 
of sugar during part of the day; and 4, those patients who, wJiether 
or not they have taken iirsulin in the past, arc entirely out of adjust- 
ment and must be balanced anew on diet and insulin. 

1. Those patients who are sugar free with an adequate diet and 
one dose of insulin daily may be transferred to protamine zinc 
insulin by giving. 1 hour before breakfast, two-thirds the number of 
units of insulin previously u.sed. With this should be given a 
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rearrangement of diet which we have called for convenience the 
^^protamine diet/^ and which will be discussed later. Only a slight 
alteration in the amount of protamine zinc insulin or in the distri- 
bution of the diet wnll usually be necessary in order to continue these 
patients in satisfactory^ adjustment. The blood sugar will then be 
found to be relatively constant throughout the day. 

2. Patients who are taking two or more doses of insulin daily 
rrith an adequate diet may be transferred to protamine zinc insulin 
with little more difficulty than those of the previous group. In 
order to have the blood sugar as nearly normal as possible in the 
morning of the day on which the change is to be made, it is well to 
give, before supper the previous evening, a dose of protamine zinc 
insulin equal to two-thirds the amount of insulin regularly used at 
that time. This may be followed, before retiring, by a small amount 
of slowly^ absorbing food such as | glass of milk with two saltine 
crackers containing about 10 gm. of carbohy^drate. This will 
prevent any’^ hypogly^cemia during the night. On the following 
morning, 1 hour before breakfast, there is given a dose of protamine 
zinc insulin equal to two-thirds the total number of insulin units 
previously given during the 24 hours. After several day^^s, during 
which the “protamine diet” is used, some alteration in the distribu- 
tion of the food and in the number of units given will insure satis- 
factory adjustment. Several day^s should elapse between changes 
in the dose of the protamine zinc insulin, because the effect of an 
increase or decrease is not immediately^ evident. 

3. Some patients who are almost sugar free on an adequate » 
diet may be brought into complete adjustment by^ the use of 5 or 
10 units of protamine zinc insulin given from i to 1 liour before 
breakfast. With these patients it is often not necessary^ to alter 
the arrangement of the diet in any’^ wayL 

4. Patients who are completdy^ out of balance may be given 
protamine zinc insulin immediately^ if desired. However, on account 
of its delay^ed action and cumulative effect, it is probably more 
satisfactory at present- to adjust these patients on diet vnth one or 
more doses of insulin, transferring them later to protamine zinc 
insulin as described above. 

All of these changes can be made without hospitalization if care 
is used, and if the patient is under frequent observation. 

Diet, Dietary^ care is fully’^ as necessary^ with protamine zinc 
insulin as with insulin. A diet composed of 1 gm.^ of protein per 
kilo of body^ weight, an amount of fat equal to or slightly’ less th^^ 
that found in the diet of the non-diabetic (80 to 100 grii. daily) 
and an amount of carbohydrate sufficient to provide the requisite 
number of calories daily^, will be found very satisfactory’. An ade- 
quate diet should maintain the normal weight and strength of t le 
patient at an optimum level. The rearrangement of the daily lood 
intake, which we have called the “protamine diet” is iRade as 
25 gm. of carbohydrate, reserved from the total daily, intake, is 
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distrilmted as 5 gm. of stardi between breakfast and lunch, and 
5 gm. between lunch and supper. The remaining 15 gm. is given 
before retiring in the form of crackers and milk, so that hypo- 
glycemia during the night is prevented. The remainder of the 
carbohydrate, together with the protein and fat, is then distributed 
among the three meals so that | of the food is given at breakfast 
and f at each of the other two meals. The morning and afternoon 
crackers, the later supper before retiring, and the distribution of 
food as described among the three regular meals all aid in preventing 
excessive hyper- or hypoglycemia. Some patients, after adjust- 
ment, may discontinue the use of the morning and afternoon 
cracl^ers, though it is probably better to continue the late supper, 
especially if the regular supper is taken earlyL Otherwise there is 
too long a period without food between supper and brcalvfast. 

Urine Examinations. In order to check .the balance between 
the protamine zinc insulin and the food, 4 urine specimens may be 
collected, namely: 1, 7 a.m. to 11 a.m,; 2, 11 a.m. to 4 pji.; 3, 
4 p.M. to 9 p.M.; 4, 9 p.i^r. to 7 a.m. If these specimens cannot be 
procured in ioio, individual specimens taken at 11 a.m., 4 p.M., 
9 p.M. and 7 a.m. will suffice to give the desired information regarding 
the balance of the insulin and food throughout the day. Alteration 
of the amount of the protamine zinc insulin or of the amount or 
distribution of the food will bring about a satisfactory adjustment, 
and must, of course, be based on the results obtained in each 
individual case. 

Blood Sugar Deierminaiion's. Blood-sugar determinations need 
not be made until the urine contains no sugar, when a specimen of 
blood should be taken to determine, if possible, whether there is 
present a renal threshold above 180 mg. If a renal threshold higher 
than this is found, urine examinations cannot be depended upon to 
maintain a satisfactory^ adjustment. When all specimens of urine 
are sugar free further blood-sugar determinations should be made 
from time to time in order to ascertain whether the blood sugar is 
too close to the hy^poglyTemic level (60 to 70 mg.) or too close to the 
hyperglycemic level (160 to 170 mg.). 

Hypoglycemic Reactions. Hypoglycemic reactions may’’ occur 
following protamine zinc insulin, but are less frequent and usually 
less severe than after insulin. They’ may’^ appear at any’ time during 
the day’ or night, though they' are most frequent at from 12 to 24 
hours after the injection. Their onset is slow and insidious as com- 
pared with those following insulin. This delay’ in their develop- 
ment, however, affords sufficient opportunity’ to initiate treatment 
if the patient will but observe their approach. The slower action of 
the protamine zinc insulin frequently makes the reactions of longer 
duration so that they may’ be e.\'pected to recur at short inter%'al.s 
after being relieved by sugar. E.xcept for one reaction which 
occurred early' in our experience and which was very' severe, we have 
not found any difficulty in controlling them with sugar. It has been 
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reported that reactions following the use of protamine zinc insulin 
have^ responded less readily to treatment than reactions caused by 
insulin.^ While this has not been observed by patients regulated on 
the regime herein described, it is wise to caution users of this new 
product so that serious results may be avoided, as there are always 
variations in the response of different individuals to any treatment. 

Reactions usually follow: 1, too large a dose of protamine zinc 
insulin; 2,, cumulation of its effect; 3, a too rapid increase in dosage 
while adjustment is being made; 4, the omission of all or part of a 
previous meal; and, 5, unusual exercise which greatly increases 
effectiveness of all insulin in lowering blood sugar. 

Symptoms of hypoglycemic reaction may sometimes 'not accom- 
pany even a very low blood sugar, but the occurrence of nervousness, 
weakness, sweating, drowsiness, headache, nausea, slight mental 
disturbances, tingling of the extremities, visual disturbances, or 
any other unusual sensation should warn the patient. If treatment 
is not promptly initiated unconsciousness and more serious results 
may follow. 

Treatment of reaction following protamine zinc insulin consists 
in taking 5 to 10 gm. of glucose or other sugar such as orange juice, 
honey, or cane sugar dissolved in water. This should be followed by 
5 gm. of slowly absorbing carbohydrate, such as 2 saltine crackers, 
which should be repeated at intervals of an hour until the succeeding 
regular meal. If the reaction is severe, 10 to 20 gm. of glucose should 
be given intravenously. When in doubt about the approach of a 
reaction it is better for the patient to take 5 gm. of sugar and note 
the effect rather than allow the condition to proceed unchecked. 

Prevention of hypoglycemic reactions is possible by exercising 
care in the amount of protamine zinc insulin given and in the dis- 
tribution of food. The patient should also be warned about omitting 
or reducing meals or taking excessive exercise without a small 
amount of carbohydrate taken before hand. When the blood sugar 
tends to be low in the early morning the juice of an orange, sub- 
tracted from the breakfast, may well be taken at the same time as the 
injection, thus preventing any reaction before the time of breakfast. 
We always insist that patients become fully awake in the morning 
before taking their dose for the day, as we have seen several reactions 
occur because the injection was taken when a slight hypoglycemia 
was already present. 

Storage of Protamine Zinc Insulin. Protamine zinc insulin keeps 
well if properly cared for. Unopened packages should be stored in a 
refrigerator, "^uals in use need not be kept cold, but should be 
protected from heat, extreme cold, or strong light. None should be 
used after the expiration date which is stamped on each package. 

Insulin. IMierever rapid action is required, insulin is more use u 
than protamine zinc insulin. It should still be used in the treatmen 
of acidosis and infection and in preparation for operation and a jor. 
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It may also be given temporarily in small doses as an adjunct to 
protamine zinc insulin during temporary conditions such as slight 
infections which upset tlie balance of the patient for a time. 

Restrictions of the Diabetic. We have found that our patients 
respond well if we explain that their condition entails onl}' two 
definite restrictions in their daily lives, namely: 1, strict adherence 
to diet; and 2, the taking of one dose of protamine zinc insulin 
daily. Beyond this they may live a practically normal life. 
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William J. Seymour Hospital.) 

Various glucose tolerance te.sts have been used as aids in the 
diagnosis of diabetes mellitus. The multiplicity of these tests sug- 
gests that no ideal one has as yet been devised. Such a test would be 
specific, would occasion a minimum of discomfort to the patient, 
and would require a short period of time. The most important 
factor from the diagnostic standpoint is the specificity of the test. 
Recently the literature concerning the oral glucose tolerance test.s 
has been excellently reviewed by flyers and ^IcKean.'’’ 

In the following study, 3 glucose tolerance tests were comjiarcd: 
the 3-hour 1-do.se test described by Janney and Isaacson^: the 
(i-liour 2-dose test of Traiigott®; and the 1-hour 2-do.se tc.st pre- 
sented by Exton and Rose.--^ 

Thrcc-Hoiir One-Dose Test. In tlie 3-honr test, the one most eom- 
monly used in this country, the criterion of dialictes is a l)lood sugar 
level at the end of the third hour which is above the fasting level. 

This test was performed on a grouj> of 59 non-diahctic patients 
taken at random from the medical wards of the William .J. Seymour 
Hospital. Of this group 24 (40.7%) gave non-diabetic curves and 
35 (59.3%) gave curves which would he called diabetic according 
to the aforementioned criterion. The-se 35 were .senile patients with 
a generalized arteriosclerosis. A typical blood sugar curve obtained 
in the.se arteriosclerotics follow.s: Fa.sting. 94 mg.; 1 lionr, 29S ing.: 

2 honns, 1S3 mg.; 3 hours, 139 mg. 
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Figure 1 ^presents curves obtained with this test in a non- 
diabetiC; a diabetic and an arteriosclerotic patient. It is impossible 
to decide from the curve whether the arteriosclerotic patient is 
diabetic or non-diabetic. 

Other evidences of the non-specificity of this test were brought 
^out by Beeler, Bryan, Cathcart, and Fitz/ who found a diminished 
tolerance in nephritis*, arteriosclerosis, rickets, cancer, diseases of 
the liver, obesity, exophthalmic goiter, arthritis and pituitary dis- 
orders. Leyton^ also notices that ^'diabetic curves'' may be ob- 
tained by this test in normal individuals. 


THREE-HOUR TEST 



Fig. 1. — Typical 3-hour glucose tolerance tests. Note that the curve of the arterio- 
sclerotic patient suggests diabetes. 


Another disadvantage of this test was demonstrated by Sweeney/ 
who showed that the curve obtained is influenced by the composi- 
tion of the diet ingested during the 24 or 48 hours preceding the test. 
A high carbohydrate diet will increase the sugar tolerance; a high- 
protein diet will diminish the tolerance; and a high-fat diet will 
greatly decrease the glucose tolerance. Therefore, in order to de- 
termine the glucose tolerance accurately the test should be preceded 
by a regulated mixed diet for 2 or .3 days. It is obvious that the 
adoption of such a procedure is often quite impractical. _ _ 

Six-Hour Two-Dose Test. The 6-hour test is based on the principlc 
of Allen’s Paradoxical Law, that the glucose tolerance limits in the 
diabetic are real while in the non-diabetic they are only apparen . 
In non-diabetics, the greater the amount of sugar given, the more is 
utilized; this is not the case in the diabetic. ' . i r « 

In this test, blood for sugar determination is drawn m tlie lasting 
state and at hourly intervals for 6 sucf.'ceding hours. Imme la e } 
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after the fasting blood specimen and again after the third-liour 
blood specimen is obtained, a dose of 1.75 gm. of glucose per kilo- 
gram of body weight is ingested by the patient. In the diabetic the 
second dose of glucose will produce a second peak in the glucose 
level, and at the end of the sixth hour the blood sugar value will 
.still be abo\'e the original fasting level. In the non-diabetic, the 
second dose of glucose may produce a slight rise, no rise or e\'en a 
progressive decline in the glucose level, and at the end of the sixth 
imur the blood sugar v-aluc will be below the fasting level. 


SIX-HOUR TWO-DOSE TEST 



Fig. 2.— Typical C-hoiir 2-dose plucosc tolerance tests. Note that the second 
dose in the arteriosclerotic patient is followed by a curve that rules out diabetes. 


The G-hour test was performed on 138 patients of whom 44 were 
known diabetics, 32 senile patients with arteriosclerosis, and G2 
non-diabetic patients suffering from various diseases not associated 
with disturbances of carbohydrate metabolism. Figure 2 shows the 
typical curves obtained in this experiment. In the non-diabetics 
the G-hour test showed normal cur\-es. In the arteriosclerotics it is 
seen that at the end of the third hour, the curve resembles that 
found in the diabetie; however, after the second dose .of glucose the 
peak is lower than the first peak and at the end of G hours the blood 
sugar level comes within 10 mg. of the fasting level. It becomes 
evident that the limit of tolerance in this group is only apparent 
and not real and that therefore tlicse patients are not truly diabetic. 

In the group of 44 diabetic patients, both the 3-hour and G-hour 
tests showed the same results. 

The G-hour 2-dose test is specific but it has the disadvantages of 
requiring a great deal of laboratory work and of necessitating 7 
venous punctures in addition to starving the patient for the greater 
part of a day. 
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One-IIour Two-Dose Test. The Uiour 2-dose test is also based ' 
upon the principle of Allen's Paradoxical Law but it has the ad- 
vantage of being shorter and of requiring fewer venous punctures 
and blood determinations. Exton and Rose also showed that the 
antecedent diet does not affect the blood sugar curves in this test. 
These investigators originally advised that the 100 gm. of glucose 
be dissolved in about 650 cc. of water flavored with lemon juice and 
that half of this solution be given after fasting specimens of blood 
and urine are obtained. At the end of 30 minutes, blood and urine 
samples are again taken and immediately thereafter the second half 
of the glucose solution is given. Thirty minutes later specimens of 
blood and urine are again collected. 

According to Exton and Rose ^^The typical criteria of normal 
responses to the 1-hour 2-dose test are: (1) A fasting blood sugar 
within the normal limits of the psirticular blood sugar method em- 
ployed; (2) A rise in blood sugar which does not exceed 75 mg. in 
the 30-minute sample; (3) The blood sugar in the 60-minute sample 
is less, the same, or does not exceed the 30-minute sample by mo;-e 
than 5 mg.; and (4) All urine samples are negative to the Bene- 
dict's test. 


ONE-HOUR TWO-DOSE TEST 



Fig. 3. — Typical 1-hour 2-dose glucose tolerance tests. Curves y and b of the non- 
diabetics and curve n of the arteriosclerotics fail to satisfy the criteria of Exton and 
Rose for the absence of diabetes.' 


^^The criteria for determining diabetes in the l-hour 2-dose test 
are a more or less steep rise of not less than 10 mg. of blood sugar 
in the 60-minute sample following the second dose of glucose and 
the relation of the blood and urine sugar values to the severity of the 
disease 

In the present stiicly^ the general prineiples of the test proposed 
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by Exton and Rose were retained, but tlie teclinique and interpre- 
tation were soinewliat altered, 

b’irst, it seems logical that the weight of the ])atient should be 
taken into consideration in administering tlie glueo.se. Instead, 
therefore, of giving a standard amount to all patients regardless of 
size, the dosage of 1.75 gm, of glucose per kilo of body weight was 
retained. This calculated amount was then divided into 2 doses 
and given as described above. 

Second, each gram of glucose was dissolved in 2.5 cc, of water, 
making a 40% instead of a 15% solution. This was done because 
the patients objected to the ingestion of the large volume of liquid 
necessitated by the weaker solution. Furthermore, similar results 
were obtained by the use of either concentration of glucose. In 
comparative tests done on 6 normal and 6 known diabetic patients, 
identical curves were obtained with the 40% and 15% solutions. 

This modified 1-hour 2-dose test was performed on 240 patients, 
of whom 82 were known diabetics, 30 were senile arteriosclerotics 
and 128 were patients with diseases known not to be associated with 
disturbances of carbohydrate metabolism. Typical curves obtained 
with this test are shown in Figure 3. 

In this graph the following 4 types of curves obtained in the non- 
diabetic are shown : 



Fastinje, 

1 hour. 

1 liour, 

Curve, 

mg. 

mg. 

mg. 

a , . . 

SO 

100 

ICO 

b . , . 

00 

130 

150 

c . . . 

90 

120 

120 

d . . . 

90 

140 

no 

The following 

types of curves were 

found among 

the arteri 

sclerotics: 

Fasting, 

1 Jiour, 

1 hour, 

Curve, 

mg. 

mg. 

mg. 

1 . , . 

70 

120 

150 

m , . . 

75 

100 

100 

n . . . 

SO 

140 

90 


The group of known diabetic patients showed the following types 
of curves: 


FastinK, } hour, 1 lioiir, 

C\irvc. jnK. inK. JdK. 

w 120 ISO 320 

s SO 200 240 

y 100 ISO 200 

z 120 150 ISO 


As is demonstrated in Figure 3, curves a and b of the non-diabetic 
and curve n of the arteriosclerotics fail to satisfy the criteria for the 
absence of diabetes. Because of such instances it seemed that the 
criteria of Exton and Rose should lie modified. 

These inve.stigntors claim that there is a clear<-ut distinction 
between the form of the curve shown liy the diabetic patient and 
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tliat sliown by the non-diabetic patient in everj’’ single instance. 
Our findings, however, do not indicate this definite distinction in all 
cases. All ot our diabetic patients satisfy the criteria of Exton and 
Eose for diabetes but so also do many of our non-diabetics. At 60 
minutes, 59 of 158 (fully 37 %) of our non-diabetic patients (including 
arteriosclerotics) showed a blood sugar rise of at least 10 mg. above 
the 30-minute level. These patients would be considered by Exton 
and Eose to be diabetic. 

An analysis of the figures obtained with this test in the three 
groups of patients showed that diabetes mellitus may be correctly 
diagnosed if at least 2 of the following 3 conditions are encountered: 
(1) A fasting blood sugar which exceeds 120 mg.%; (2) A half- 
hour blood sugar which exceeds the fasting level by 50 or more mg.; 
(3) A 1-hour blood sugar which exceeds the half hour level by 30 or 
more mg. 

Our findings indicate that if a curve is obtained in which at least 
2 of these 3 conditions do not exist, a diagn9sis of diabetes mellitus 
is not justified. The equivocal curves were easily classified by 
applying this standard. 

In order to test these standards, both the 6-hour and the 1-hour 
2-dose tests were performed on 45 patients. The results are shown 
in the following table: 

Classification of Patients by Various Tests. 

Criteria of 

Exton and Rose. Author*s criteria. 

Diabetic Diabetic 

Diabetic Non-diabetic 

Non-diabetic Non-diabetic 

Diabetic Non-diabetic 

Taking the 6-hour 2-dose test as the standard of the presence or 
absence of diabetes, an analysis of these figures shows that the 
1-hour test using Exton and Eose’s criteria is 100% sensitive but 
only 50% specific. However, by applying the authors’ criteria 
the test becomes 97% sensitive and 100% specific. 

Conclusions. 1. The 3-hour 1-dose glucose tolerance test is not 
specific for the diagnosis of diabetes mellitus. 

2. By using a 2-dose test, and thus applying Allen’s Paradoxical 
Law, the true glucose tolerance can be determined and the diabetic 
differentiated from the non-diabetic patient. 

3. l^Tile the 6-hour 2-dose test is specific in making this difier- 
entiation, it has the disadvantages of requiring a great deal of 
laboratory work and of causing a good deal of discomfort to the 

patient. ... n-. 

4. New criteria are proposed for the diagnosis of diabetes mellitus 
by the use of the 1-hour 2-dose glucose tolerance test. 

The authors wish to e.\-press tlieir appreciation to Miss Mary U inicre .md Miss 
Grace Kercher for their technical assistance. 


No. of 

patients. Six-hour test. 

28 ... . Diabetic 

1 . . . . Diabetic ' 

8 . . , . Non-diabetic 

S . . . . Non-diabetic 
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THE BLOOD KETONE CURVE AFTER A FAT TOLERANCE TEST.* 

By S. S. Kaui^ar, M.D., 
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(From the Propaedeutic Clinic and Laboratory for General Pathology, Municipal 

University of Amsterdam (Director, Prof. I. Snapper), iVmsterdam, Netherlands.) 

Ketogenesis. Ketone bodies are a regular product of the inter- 
mediary metabolism of naturally occurring fatty acids by the process 
of beta oxidation. They are thus present in the blood normally, 
although in very small quantities. Hyperketonemia may result 
from an abnormal tendency to produce ketones or from an inability 
to oxidize them when they are formed. When for various reasons 
the breakdown of fatty acids is excessive, the ketone bodies accumu- 
late in the blood; and, according to the prevailing theory, ketones 
are not further oxidized unless glucose is simultaneously burned. 
How this assistance to fat combustion is obtained is veiled in the 
obscurity that surrounds intermediate fat metabolism in general. 
The concept that '7at burns in the flame of carbohydrates” has 
led to much fruitful work on the subject of ketogenesis and anti- 
ketogenesis. The experimental evidence and the attempted formu- 
lation of a quantitative theory as to the role of carbohydrate in 
fat oxidation is adequately reviewed by Peters and Van Slyke.“ 
They conclude that ketosis is due to the fact that ketones are not 
oxidized because of lack of carbohydrate in the metabolic mi.xture. 
This lack may be caused by insufficient exogenous suppl}’’ of carbo- 
hydrate forming material, deficient endogenous stores, or impaired 
ability to oxidize carbohj^drates. 

That ketosis may also be the result of overproduction of ketone 
bodies is evident from studies on the physiology of the liver. This 
organ is the important site of ketone formation, as shown by per- 
fusion e.\periments, by ineubating fatty acids with liver slices (mano- 
metric technique of Warbrng,^®) and by studies after hcpatectoray 
(Mann). The rapid disappearance of the hyperketonemia of depan- 
creatized dogs® after hepatectomy lends support to the theory of 
ketosis by overproduction. A definite parallelism e.xists here be- 
tween the metabolism of fat and carbohydrates. This may be illus- 

Aided by a grant from the Lihman Fcllou*i-hip Fund Ine. 
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trated in experimental pancreatectomy where a disturbance is set 
up in carbohydrate metabolism characterized by increased glyconeo- 
genesis and underutilization of glucose; and by a disturbance in 
fat metabolism evidenced by increased lipemia due to augmented 
rate of mobilization of depot fat with accumulation of fat in the 
liver. Augmented breakdown of fatty acids ensues vath the produc- 
tion of excessive ketone bodies and a rapid loss in body fat is noted. 
The administration of insulin restores the ability to metabolize fats 
in a normal manner and ketosis disappears. This fatty infiltration 
of the liver is associated with a multiplicity of clinical and experi- 
mental conditions; but the mechanism of its production is unknown, 
and the interference with liver function is not uniform. The subject 
is', ably reviewed by Best®”'" who has been able to prevent and 
cure accumulation of excess fat in the liver with choline. The entire 
problem is complicated by species difference in the ability to metab- 
olize fats without ketosis, and by the possibility that fatty acids 
can undergo conversion to glucose, and glycogen may be an inter- 
mediate product in this process.^® 

Experimental and clinical observations are to be found in the 
recent hterature which show that either directlj’^ or indirectly the 
pituitary gland influences metabolism of fat. The classical work of 
Houssay,^'* amply confirmed, demonstrated that the cardinal symp- 
toms of pancreatic diabetes including ketosis were considerably 
ameliorated when the hypophysis was removed. If small amounts 
of anterior pituitary extract are injected into the Houssay dog, sjonp- 
toms develop including a retm-n of ketosis. The more recent work 
of Long and his collaborators reviewed by Barr,^ tends to the con- 
clusion that the action of the pituitary substance is possible only 
through the mediation of the adrenal cortex. That this is an ante- 
rior pituitary substance and is a special hormone, is the contention 
of Anselmino and Hoffmaim,® whose work has been confirmed by some 
of those who have repeated it. Those isolating a ketogenic fraction 
from the anterior pituitary claim it is distinct from other pituitary 
factors and that the ketosis it produces is not associated with hj'per- 
glycemia. The present status of the ketogenic hormone, its spec^c- 
ity, nature, theory of action, etc., is well summarized by Collip,® 
Anselmino and Hoffmann also state that the blood of patients in 
whom ketosis has been induced by a fat meal, when injected into 
test animals, causes a degree of ketosis similar to that which follows 
injection of their anterior pituitary factor, from w'hich thej" conclude 
they have demonstrated this hormone in the circulating blood at tlie 

height of fat digestion. _ . . 

Raab®^ concludes that it is the hormones of the posterior pituitarj' 
which play a role in fat metabolism. Blottner,’^ after fat tolerance 
tests, concludes that insulin and extract of posterior pitaitarj' have 
effects on fat metabolism that are of opposite nature. I he clinical 
problems of fat metabolism have for long been correlated witli gland- 
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ular and central nervous system lesions, especially in the diencepli- 
alon. It seems sufficient!}' established to take into account a hor- 
monal regulatory factor controlling fat combustion and hence 
ketosis, and this gives additional support to the theory of over- 
production of ketone bodies as the cause of ketosis. 

The actual ketosis in diseased states must be due to various 
gradations and combinations of endocrinal and metabolic factors 
modified by local conditions in the organs where ketone formation 
and oxidation take place.'^--^ Severe diseases of the liver, muscles or 
kidneys, per se, are rarely characterized by ketosis. 

Ketonemia. No extensive studies of the ketone bodies in the 
blood are available. They have usually been estimated indirectly 
but neither the concentration of acetone in the mine nor determina- 
tion of the alkaline reserve afford an accurate measure of ketonemia. 
Direct methods exist and depend on iodometric, colorimetric or 
gravimetric determination. This last, as in the method of ^^an 
Slyke, is the simplest and most specific when one wishes to measure 
the presence or extent of a definite ketosis. By this method under 
normal conditions, the ketone bodies seldom exceed 1 mg. %P 
Hubbard^® by iodometric methods states the normal is from 0 to 3 ; 
Leites’ co-worker.S““ report much higher figures. By the colorimetric 
method Goldzieher“ finds 0 to 4. There is no agreement as to what 
the normal level is. Ilyperketonemia is reported in alkalosis, preg- 
nancy, starvation; according to jMoore-® in children, pyrexia, reeur- 
rent vomiting; and in glycogen disease, diabetes mellitus, etc. In 
a well controlled diabetic there is usuall.y less than 5 mg. %; in 
coma these values rise to 300 and more mg. %. 

Fat Tolerance Tests.— Although fat tolerance tests have been tried 
experimentally in many conditions, there is no agreement in the 
literature on the blood fat values in alimentary lipemia. A blood 
fat curve at best can only express a relationship between variations 
in absorption, mobilization or utilization, and storage. Wechsler,-" 
in a seareli for the normal curve, obtained three patterns. The 
ascending type with a slow, non-progressive rise in total fats with 
slow return to fasting levels; the flat curve, although not a straight 
line, showed little variation from the fasting le\'el; the descending 
curve with a progressive or steep decline and su])sequent rise to the 
base line. No explanation is offered for the decrease in blood fat 
but other experiments in confirmation are cited. Sullivan and Fersh- 
stand-® in determining fat absorption by the volumetric lipokrit 
method were able to obtain curves of a definite pattern in normal 
persons with a maximum rise of Go9o in G hours, and a return to the 
fasting state in 9 hours. In diabetes, howc\ er, the curve was as in 
the normal except that 9 hours postprandially the level was still 
elevated to -|-42%. In diseases of the liver the absorption was 
diminished, at G hours +17%; and delayed, at 9 hours, +22%. 
The capacity of the organism to remove fats from the blood stream 
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is increased by feeding fats.^i This may be due to the fact that the 
fat- metabolism hormone appears in the blood after the ingestion 
of fat. It has been noted that the second feeding of fat after hyper- 
- lipemia was established caused no further rise in the blood-fat level. 
No one has been able to obtain consistent fat-tolerance curves in 
animals partly because of the variation in the rate of fat absorption. 

In general, very little is known about alimentary ketonemia. 
It was noted that the greatest lipemia goes hand in hand with the 
greatest ketosis.® Leites*^ states there is an adequate autoregula- 
tion of fat metabolism. ^^Tien neutral fats and ketones are low, fat 
feeding leads to an increase, and when they are high, to a decrease, 
and that if lipemia and ketonemia are raised by fat feeding, a second 
test meal lowers the level. Goldzieher, Sherman and Alperstein^^ 
report that in their series of cases there is a physiologic rise in 
blood ketones after a fat meal, wliich'^they consider is due to stimu- 
lation of ketogenic hormone, but half their cases did not show it and 
that these were cases of pituitary deficiency. In most of these there 
was a drop in the level which they consider due to absence of keto- 
genic hormone. The following investigations were made to study 
ketonemia before and after a fat-tolerance test. 

Methods. Blood ketone determinations were made on a series of patients 
after routine overnight fasts by the gravimetric method of Van Slyke.^ 
Most of the patients were given a fat-tolerance test consisting of 75 gmT of 
butter on 15 gm. of gluten bread. This bread is very light and 15 gm. pro- 
vides considerable surface. The meal was usually consumed within 15 
minutes and the patients ate nothing further until conclusion of the test. 
Samples of blood were taken after 2, 3 and 5 hours and analyzed in the same 
way as the fasting sample. In some cases the blood glucose was simul- 
taneously determined b^’' the method of Folin and Wu. 

These patients were all carefully investigated in the wards or out-patient 
department and the usual clinical and laboratory findings established the 
diagnoses. 

Total ketones were determined and are expressed in mg. % as acetone. 
Readings of zero mean less than 1 mg. % as this is the limit of sensitiwty 
and accuracy with this method. 

Results and Conunent. The control series (Table 1), show^ no 
ketonemia exceeding 1 mg. % in the fasting state in contradistinc- 
tion to the cases of glycogen disease and diabetes mellitus. After 
the fat meal, the blood-ketone level remains flat and no hyperketo- 
nemia exists. In persons, then, who have no disturbance in carbo- 
hydrate or fat metabolism, the fat tolerance test provokes no 
phj^siologic rise in ketonemia above the threshold of 1 mg. %• 
Three cases of muscular disease were included in the series and o 
cases of liver cirrhosis because of the part these diseased organs 
might play in ketosis. These results are not in accord with the 
figures of Leites,"- who used a similar test but an iodomctac deter- 
mination. His figures, even when reduced to terms of ketones as 
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acetone/are much higher than any usually quoted. Goldzieher” 
does not give actual figures for all his cases. 


Table 1. — Blood Ketone Curve After Fat-tolerance Test. 


Total kctonc.s as acetone in mg. %. 


No. 

Sex, 

Diagnosis. 

Fn.sting, 

2 hrs. 

3 

5 

9 

Comment. 

1 

M 

Muscular atrophy 

0 


0 

0 

0 




0 


0 

0 

0 

1 week later. 

2 

M 

]Myasthenia gravis 

0 

0 

0 

0 



3 

F 

Myasthenia gravis 

0 

0 

0 

0 



4 

M 

Colitis 

0 


0 

0 

0 


5 

F 

Colitis 

0 

0 

0 

0 



G 

F 

Cholecystitis and obesity 

0 

0 

0 

0 



7 

F 

Cholecystitis and obesity 

0 

0 

0 

0 



8 

M 

Tuberculosis 

0 

0 

0 

0 



9 

F 

Tuberculosis 

0 

0 

0 

0 



10 

F 

Cardiac 

0 

0 

0 

0 



11 

F 

Cardiac 

0 

0 

0 

0 


125 gm. butter. 

12 

F 

Cardiac 

0 

0 

0 

0 


13 

F 

Rheumatic fever 

0 

0 

0 

0 



14 

F 

Leukemia 

0 

0 

0 

0 


B. M. R. +58. 

15 

F 

Dermatitis and obesity 

0 

0 

0 

0 


16 

F 

Simple obesity 

0 

0 

0 

0 


15 jTs. 105 kg. 

17 

F 

Normal 

0 

0 

0 

0 


Child. 

18 

F 

Normal 

0 

0 

0 

0 



19 

F 

Normal 

0 

0 

0 

0 



20 

M 

Normal 

0 

0 

0 

0 



21 

F 

Cirrhosis 

0 

0 

0 

0 


Lues. 

22 

M 

Cirrhosis 

0 

0 

0 

0 



23 

M 

Cirrhosis 

0 

0 

0 

0 


Lues, 

24 

M 

Cirrhosis 

0 

0 

0 

0 



25 

M 

Cirrhosis 

0 

0 

0 

0 



2G 

M 

Nephritis 

0 

0 

0 

0 



27 

F 

Arthritis and obesity 

0 

0 

0 

0 



28 

F 

Gastric ulcer 

0 

0 

0 

0 



29 

F 

Diabetes mellitus 

5.5 





Controlled with 









sulin. 

30 

F 

Diabetes mellitus 

9.G 





Not controlled. 

31 

F 

Diabetes mellitus 

84.7 





Coma. 

32 

F 

Diabetes mellitus 

102.5 





Coma. 

33 

M 

Diabetes mellitus . 

156.6 





Coma. 

34 

F 

Glycogen disease 

20.4 





Previously rcp( 


cd.*o 


Table 2 includes all cases of mjocedema examined and each was 
found to develop hyperketonemia after the fat meal. Myxedema- 
tous patients usually have hyperlipemia in the fasting state and 
as the results show, no hyperketonemia. Since there is no evidence 
that the ability of the mjocedematous organism to burn ketones is 
impaired, there must be then an abnormal tendency to produce 
ketones. This may be the result of augmented oxidation of fatty 
acids, which, if it is under hormonal regulation, means the organism 
responds to a fat meal with an overproduction of ketogenic liormone. 
That the pituitary is hypertrophic in some cases is well known; 
that this may occur experimentally after thyroidectomy is estab- 
lished.^® Further inferential evidence can be derived from AronV 
observation of overproduction of thyrotropic hormone in myxedema. 
There is also the fact that, lacking thyroid liormone, these patients 
lack one of the inhibitory factors controlling pituitary secretions. 
The overproduction of ketogenic hormone is evident wliether treat- 
ment was instituted or not. Thyroid therapy does not cure in^'x- 
edema but alleviates some of the symptoms, in therapeutic doses 
it is not sufficient to inhibit the hyperhonnonemia. 
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Table 2. — Blood Ketone Curve in Myxedematous Females. 

Chole- Ketones mg. %. 

First sterol, , 

No. B. M. R. mg. %. Fasting. 2 hrs. 3 5 

35 -14 3G4 0 11.9 2.0 4.4 

36 -30 ... 0 16.3 -3.9 3.3 

37 -22 ... 0 3.9 2.3 5.0 

38 -18 476 0 1.6 2.4 5.7 

39 -29 266 0 3.9 1.4 4.7 

40 -40 ... 0 '0 3.8 3.2 

41 -12 320 0 3.3 3.3 3.7 

42 -19 ... 0 1.3 1.9 6.2 

.43 -15 200 0 5.2 5.0 6.8 


Other conditions in which disturbed production of pituitary 
hormones might be expected on clinical grounds were then studied. 

Table 3. — Blood Ketone Curve in Other Endocrinopathies. 


Ketones in mg. %. 


No. 

Sox, 

Diagnosis. 

Fasting. 2 hrs. 

3 

5 

, Comments. 

44 

M 

Acromegaly 

Siramonds' 

0 

0 

0 

0 

Post Roentgen ray therapy. 

45 

F 

0 

0 

0 

0 

40 

F 

Chromophobe- 






F 

adenoma 

Cushing’s 

Cushing’s 

Cushing’s 

0 

0 

0 

0 

Postoperative. 

47 

0 

0 

0 

0 

Post Roentgen-ray therapy. 

48 

F 

0 

5.0 

4,0 

1.2 

49 

F 

0 

7.5 

0 

0 





0 

9.5 

0 

0 

Repeated 2 days later. 




0 

2.7 

0 

0 

1 1 days menformone therapy 


F 

Pregnancy 

0 

5.7 

0 

0 

7 days after therapy. 

50 

1.7 

8.9 

13.8 

25.2 

51 

F 

Pregnancy 

8.6 




Toxemia. 




2.3 

l.G 

3.4 

7.6 

3 weeks later. 




1.4 

0 

5.0 

4.0 

50 gm. glucose hrs. before 








test. 

52 

F 

Pregnancy 

2.3 

5.3 

4.9 

G.5 


53 

F 

Pregnancy 

1.2 


1.8 


No fat test. 

54 

F 

Hirsutism 

0 

0.2 

2.4 

3.8 

B.M.R. +13. 

55 

M 

Cretin 

0 

0 

0 

0 

Treated. 

56 

F 

Cretin 

0 

0 

0 

0 

Treated. 

57 

F 

Cretin 

0 

0 

0 

0 

Treated. 

58 

F 

Cretin 

0 

0 

0 

0 

Treated. 

59 

M 

Cretin 

0 

1.2 

3.2 

2.5 

Untreated. 


The acromegalic in Table 3 and the first case of Cushing’s disease 
were treated previously with irradiation to the hypophysis and gave 
normal curves. The second exinbited transient but considerable 
hyperketonemia on two occasions, which was reduced after men- 
formone therapy which restored the normal menses to the patient 
who had been without them. After the therapy was discontinued, 
the ketosis after the fat meal was again more severe. The third 
case gave a hj^perketonemic cur^^e resembling the cases of myx- 
edema, as did the patient with hirsutism. Simnionds’ disease was 
negative, as was the chromophobe adenoma. ^ ^ t ? 

During pregnancy the concentration of ketone bodies in the blood 
rises. A pregnancy test based on this, observation was advocate^ 
by Adlersberg and Porges.^ It is also possible to provoke ketosis 
more rapidly and easily by carbohydrate starvation during preg- 
nancy. Even without starvation, vomiting, or toxemia, ketosis 
is sometimes present. Pregnancy is also characterized by Jiypei- 
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hormonemia and modem pregnancy tests are based on this. In 
the gravida examined, there was ketonemia in the fasting state but 
very little more than normally. As the glycogen supply of the liver 
is easily exhausted and hyperlipemia e.xists, indicating mobiliza- 
tion of fat, this ketonemia is to be expected. After a fat meal the 
ketosis rises progressively to very high values. Fat combustion 
already augmented is greatly intensified by the overproduction of 
ketogenic hormone in response to the fat meal. Administration of 
glucose did not materially affect the ketonemia. 

The four cretins, all treated with thyroid from an early age, did 
not show a hyperketonemic curve as did patients with myxedema; 
the fifth, untreated, did. It cannot be stated from this test whether 
the cretinism involves dysfunction of the fat metabolism hormone 
of the pituitary, or whether normal function was restored by therapy 
which in some cases was inadequate. It must be emphasized here 
that an underproduction or lack of ketogenic hormone will lead to 
no ketosis and hence the curve will be indistinguishable from that 
of normal controls. This may be the explanation for the flat curves 
' obtained in several cases of hyperthyroidism, Cases 60 to 65 inclusive. 
If, however, the fasting ketonemia was elevated (Cases 66 to 60 
inclusive) the response to the fat feeding was a drop in ketonemic 
level in the absorptive period with the return in the postabsorptive 
stage to the fasting level. 


TabiiE 4.— Blood Ketone Curve in Endocrinopathies ^vith Fasting 


No. 

Sex, 

Diagnosis, 

GO 

F 

Non-toxic goiter 

Cl 

F 

Hyperthyroid 

02 

F 

Hypcrthi^oid 

03 

F 

Hi'perthyroid 

04 

F 

Exophthalmic 

goiter 

05 

F 

Exophthalmic 

goiter 

GO 

F 

Exophthalmic 

goiter 

07 

F 

Exophtlialmic 

goiter 

CS 

F 

Exophthalmic 

goiter 

09 

F 

Exophthalmic 

goiter 

70 


FruhUch 

71 

F 

Lorain-Lcvi 

72 

F 

Obesity 

73 

I- 

Obesity 

74 

F 

Endocrinopatliy 

75 

F 

Endocrinopalhy 

70 

F 

Normal 


Hyperketonemia . 


Ketones in mg. 

%. 

'asting. 

2 hrs. 

3 

5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5.2 

0 

0 

0.2 

2.7 

1.4 

2.9 

3.3 

2.9 

0 

0 

2 2 

0 

0 

0 

0 *" 

4.9 

0 

0 

0.2 

"0 

0 

0 

0 

5.0 

0 

0 

4.9 

0 

0 

0 

0 

9.4 

0 

0 

4.3 

0.0 

0 

0 

3.0 

0.8 

. 0 

0 

2.4 

3.8 

0 

0 

2,9 

7,0 

0 

0 

3.9 

5.0 

0 

0 

4.9 

0 

0 

0 

0 


Comments. 

Normal B. M. II. Menstni* 
atinc. 

Di-iodotyrosinc therapy 10 
dal's. 

B. M. R. "f 03. 

B.M. H. +SG. 

B. M. H. +39. 

B. M. R, + 10; 4 weeks post- 
thyroidectomy. 

B. ]St. R. +02. 

Supar tolerance abnormal. 

No fat given; B. M. R. +01. 

B. M. R. +o9; menstruating. 

B. M, R. +4; 3 weclis post- 
thyroid cctomy. 

B. M. R. +31; .«5ugar toler- 
ance abnormal. 

B. M. R. +8; 3 weeks povt- 
thyroidectomy. 

B. M. R. +50. 

B, ]M. R. +0; 2 weeks posl- 
thyroidcctomy. 

B. M. R. ~15; cholesterol 274 

Pituitary 

Pituitar>* tjT)e. 

jTwir.«. 
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That there should be a fasting hyperketonemia in hyperthyroid- 
ism at times can be explained more readily than why fat feeding 
should abolish it. It is not apparently a function of the height of the 
metabolism. It may be an expression of liver damage. In hyper- 
thyroidism a pseudodiabetic state may exist, but there is no impair- 
ment of glucose oxidation. There is a tendency to glycogen forma- 
tion and to depletion of liver glycogen stores, and to hyperglycemia 
in early stages with insulin sensitivity. There is concomitantly a 
greater metabolism of fat with hyperlipemic stages and storage in 
the liver, mobilization of depot fat and loss in weight. Hypolipemic 
stages are also noted. Hepler^^ reviewed the controversial evidence 
of fat tolerance in hyperthjToidism and reported experiments to 
show that lipemia varied with the stage of hyperthyroidism. 
Whether the fat is streaming to the liver for transformation to carbo- 
hydrate is still an unsettled question. There is at least in some cases, 
augmented oxidation giving rise to ketones because ketosis has been 
observed by many in Graves^ disease. In these cases ketosis was 
abolished by the fat meal because, perhaps, there is no ketogenic 
secretion precluding the oxidation of the fat which was fed, the 
absorption of which temporarily prevents the augmented oxidation 
of endogenous fat. Those cases examined after thyroidectomy all 
showed a normal curve. 

Other endocrine cases (70 to 75 inclusive), with a definite fasting 
h^^perketonemia also showed a drop after the fat meal. That these 
must also be attributed to a combination of disturbed intermediate 
metabolism and absence of tropic hormone secretion is probable. 
Patients 75 and 76 were twin girls, 11 years of age, blondes, who.' 
formerly looked alike. In recent months one began to develop an 
endocrinal disturbance demonstrated by headache, well developed 
mammse, pubic hair, and a thickness of the face and body associated 
with mental retardation, and was quite unlike the twin sister who 
is mentally alert and shows no signs of puberty. The basal metab- 
olism and cholesterol of both were quite similar and Tvdthin normal 
limits. The sella turcica was normal in each, the fxmdi were normal. 
The child with endocrinopathy had a slight but measurable exoph- 
thalmos. The normal one of the twins has a negative ketone curve 
but the other shows definitely a fasting ketosis. 

Because of the work of Best^^ on fatty infiltration of the liver and 
its prevention and cure with choline, the following patients are 
included, who gave tjTpical hji^erketonemic curves, and in whom 
the h^T^erketonemia might well be due to fatty livers. Tim last 2 
cases were treated with choline. T^Tiile on their regular diet the 
day after the first test they received 1 gm. of choline each, which 
dose was repeated on the second day, and the third day 2 hours 
before the fat tolerance test was repeateld, they each received 200 mg* 
The results of the test after choline administration show that fasting 
ketosis was abolished and a marked drop in the ketonemic level 
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after fat feeding took place. This is definitely against the theory that . 
the action of choline is to accelerate the metabolism of fat in the 
liver. 

Table 5. — Blood Ketone Curves ^Veter Cuolxne Therapy. 


Ketones in mg, %, 

— 


No. 

Sex. 

Diagnosis. 

Fasting. 2 hrs. 

3 hrs. 

5 hrs. 

Comments. 

77 

F 

HepatO‘Splenomegaly’ 

5.0 

3.7 

4.3 

1,2 


78 

F 

Hepatomegaly, colitis 

0 

0 

2.0 

2.7 


79 

F 

Cyclic acetonuric vomiting 

5.5 

12. G 

10.1 

4.9 





0 

5.4 

0 

1.2 

After choline. 

80 

..F 

Chronic glomerulonephritis 

0 

8.0 

4,7 

1.8 





0 

3,7 

1.2 

0 

After choline 


The last table shows that before and after the fat tolerance test 
there is no variation of the blood glucose level beyond normal limits. 
In no case was hyperglycemia or hypoglycemia noted. The general 
tendency in those patients developing hyperketonemia after fat 
feeding, was towards a lower glycemic level. 

Table G. — Determination of Blood Sugar in mg. % Simultaneously m’ith 
Ketones Before and After Fat Tolerance Test. 


No. 

Diagnosis. 

Fasting, 

2 hrs. 

3 hrs. 

5 hrs. 

3G 

Myxedema 

88 

7G 

SO 

84 

37 

Myxedema 

100 

98 

SG 

104 

38 

Myxedema 

82 

78 

92 

9G 

40 

Myxedema 

SO 

70 

74 

80 

35 

Myxedema 

80 

80 

8G 

80 

10 

Cardiac 

92 

100 

100 

SS 

22 

Cirrhosis 

88 

86 

78 

8G 

15 

Dermatitis 

94 

9G 

88 

90 

49 

Cushing's 

94 

. . . 

78 

88 

58 

Cretin 

84 

82 



GG 

Graves’ 

80 

88 

8G 

SO 

71 

Bndocrinopathy 

9G 




50 

Pregnancy 

SO 

84 

84 

7G 

9 

Tuberculosis 

84 

78 

90 

80 

12 

Cardiac 

7G 

78 

,78 

82 

45 

Endocrinopathy 

80 

. . . 

. . . 

78 


Conclusions. Normalb^ no significant ketonemia exists and after 
a fat tolerance test hyperketonemia does not develop. If the fat 
meal provokes increased secretion of ketogenic hormone, fat com- 
bustion is augmented and hyperketonemia develops. Such a test 
meal will not differentiate stimulation of normal quantities of 
ketogenic hormone from lack of it as neither condition results in 
ketosis. 

Hyperketonemia in the fasting state is indicative of augmented 
endogenous fat metabolism associated disturbance of carbohydrate 
metabolism, or inability to oxidize ketones formed in the course 
of intermediate fat oxidation. When hj'perketonemia exists a fat 
tolerance test will result in increased ketosis, decreased ketosis, or 
constant ketosis depending on the increased, decreased, or normal 
secretion of ketogenic hormone respectively, but the state of fatty 
infiltration of the liver can modify the results independently of the 
endocrine balance. 
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Myxedema is a condition in which a fat meal calls forth excessive 
ketogenic hormone and hyperthyroidism is the reverse. Conditions 
clinically attributed to hyperfunction of the pituitary react like the 
former with ketosis, those due to underfunction give rise to no 
ketosis after the test, as in the latter. 

Summary. A fat tolerance test is described with the level of the 
blood ketones as the indicator. This is a useful procedure in elucidat- 
ing disturbances in fat metabolism and its endocrinal regulation. 

The blood ketone curve after this fat tolerance test is described 
and its interpretation is discussed in a series of control cases and a 
series of endocrinopathies. 
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By Isabel Taliaferro, jM.A.-, 

RESEAUCH assistant, department of physiology and PHARMACOLOGY, 
JIEDICAL COLLEGE OF VIRGINIA, 

AND 

H. B. Haag, B.S., M.D., 

PKOPESSOn OF PHAHMA OOLOGY, MEDICAL COLLEGE OP VIKGINIA, KICHMO.YD, VA. 

(From the Departments of Physiology and Pharmacologj-, Medical College of 

Virginia.) 

Congo red has been employed, among other clinical tests, for 
the estimation of the functional state of the reticulo-enciotJie la 
system and as a test for amyloid disease.-’-'- It has also been usef 
empirically in treating pernicious anemia.” The dye is reporte 
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to be advantageous as a hemostatic agent in cases of pulmonary 
tuberculosis,*'® uterine bleeding,®-** teeth extraction in hemophiliacs® 
and purpura hemorrhagica,*® 

In studying the'eftect of Congo red on coagulation time, Becker* 
injected 5 patients who were bleeding (4 from the lungs) with 
Congo red and obtained almost immediate arrest of the bleeding. 
Coagulation time determined 24 hours after injection was found to 
be diminished. The most significant changes which Becker ob- 
tained, however, were in those cases where the coagulation time was 
abnormally long before injection. When the same patients were 
tested 3 days later, the coagulation time was normal and further 
injection of the dye reduced the time only slightly, if at all. This 
finding raises the question, Does Congo red shorten coagulation 
time which is already within the normal range? 

Behr,® using the coagulation time method of Heubner and Konna, 
reports an increased coagulation (decreased coagulation time) in 
patients having non-infectious disease, following the injection of 
the dye. Likewise, Wedekind’**^ reports increased coagulation 
(Burker’s method) in normal patients and those without infectious 
disease. Belonoschkin and Wohlisch,® using normal students as 
subjects, claim to have demonstrated an increased fibrinogen con- 
tent of the blood 24 hours after the injection of Congo red. The 
injection of the dye is also said to be followed by monocytosis,® ’®'*®'’*’^ 
increased platelets* ■®'®'®’*®’*'**’ and by an increase in sedimentation 
rate.® The clinical dose ordinarily used is 10 cc. of a 1 % solution, 
gi\'en intravenously. 

Since Congo red in solution is a colloid, it is to l)e expected that 
when injected the dye will be taken up by the phagocytes of the 
reticulo-endothelial system. This has been shown to be the case 
of Wedekind*'”' with injections of other colloidal solutions, such as 
trypan blue and carbon dust. After producing sterile infiammation, 
trypan blue was injected intra^'enously and later found concen- 
trated in the phagocytes which had collected around the inflamed 
area. Because the cells of the reticulo-endothelial system inge.st 
the dye particles, it is thought by some authors, particularly Diaz,® 
that the action of Congo red is mediated through a stimulation of 
this system. At the present time, however, there .seems to be no 
adequate explanation of the exact mechanism by which .stimulation 
of the reticulo-endothelial system could increase coagulation. 

Nikolojew and Gurewitsch,® finding that Congo red shortens 
coagulation time, sugge.st that the endothelial cells of the capillary 
walls ingest the dye particles, become engorged and thus cause 
partial constriction of the eapillaric.s. It is this constriction of the 
capillaries which makes coagulation more rapid. This explanati«)n 
seems ijossible in regard to diminished bleeding time, but wc cannot 
believe it adequate to explain dimini.shcd coagulation time. 

Since Congo red has apparently been used with some sucec.«-^ a.s 
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a clinical hemostatic agent, it seemed wise to investigate further its 
effects when injected intravenously into laboratory animals. In 
addition, its effects upon blood coagulation were studied upon a 
small series of patients. Congo red has not only been used as a 
coagulant, but is known to be an anticoagulant as well, although 
in the latter capacity it appears to be less effective and more toxic 
than other dyes of the diazo direct type.^ Because of these antithetic 
actions of the dye it seemed important also to investigate the 
effect of various doses. 

Methods and Subjects, In the present experiments coagulation 
time was determined on rabbits, dogs and human subjects before 
and after the intravenous injection of Congo red. The method 
used was a modification of the capillary glass tube method. The 
capillaries were 0.5 to 1 mm. in diameter and 10 cm. long. The 
tubes were individually standardized by placing theni in a dish 
containing 15 cc. of 70% alcohol. Only those tubes were used in 
which the alcohol rose to a height of 6 to S cm. By this standardiza- 
tion variations in the size of the capillaries were reduced to a mini- 
mum. The tubes were dried in an oven and kept covered until used. 

Rabbits, Congo Red as a Coagulant Four breeds of young adult 
rabbits were used: rufus red, chinchilla, Belgian and ^albino. 
Differences in breed appeared to have no influence upon the effect 
of the dye. The rabbits were kept on a diet of hay and oats for 
some weeks pre\dous to the experiment. 

The ear of the rabbit was shaved clean in the region of the mar- 
ginal vein, the vein was slit with the point of a sharp scalpel blade 
. arid the blood allowed to flow until 4 or 5 drops had escaped and 
had been wiped away. By allowing the ear to bleed freely in this 
way, we believe that contamination by tissue fluid was negligible. 
Blood from the next drop was allowed to flow into one of the capil- 
lary tubes. Fragments were broken off at ^-minute intervals. 
Coagulation was judged as the point at which a thread of fibrin 
spanned the gap between two pieces of the capillary. With practice, 
judgment of the end point became satisfactoril}^ accurate and con- 
sistent. Duplicate and sometimes triplicate tests were made for 
each determination. 

After several control tests had been made on each of 2 or 3 
rabbits, 1 to 5 cc. of physiologic salt solution were injected into the 
marginal A^ein of 1, and the same volume of 1% Congo red (10 to 
20 mg. per kg. body weight, in physiologic salt solution) Avas in- 
jected similarly into the others. The subsequent coagulation ^mc 
tests were made from the ear opposite to the one injected. Ihe 
individual curves of IS rabbits injected Avith Congo red and 10 
rabbits injected Avith physiologic salt solution haA^e been aA erage 
and are shoAAm in Graph I. As is readily seen, the coagulation time 
of rabbits injected Avith normal saline remains practically unchanged, 
AA'liile coagulation time folloAving Congo red is decidedlA' dimuns loc 
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within an hour, and continues at a low level for at least 3 hours 
after injection of the dye. Nikolojew and Gurewitsch® mention 
experiments in Avhicli they found diminished coagulation time in 
rabbits 24 hours after injection of Congo red. 



Ghaph I. — Blood coagulation time in rabbits. Arrow indicates intravenous injection 
of (a) physiologic salt solution » and Congo red. 


Bleeding Time. The injection of small doses of the dye (1 to 
5 ce.) intravenously in rabbits caused not only a shortened coagula- 
tion time, but also a marked diminution in bleeding time. This 
was usually apparent within a few minutes after injection. When 
a fresh cut was made for the ne.xt coagulation test, the wound bled 
onlj'^ slightl 3 ^ It was often nccessar}'^ to heat the car in order to 
obtain sufficient bleeding to allow the passage of 4 to 5 drops. If 
necessary, the ear was held near the bulb of a desk lamp until the 
vessels were engorged. When bleeding commenced, the lamp was 
i?nmedfately remo\'ed, and the blood allowed to flow freely. Ther- 
mostimulation seemed less likely to influence the test than the 
mechanical stimulation of rubbing the ear.” Control experiments 
on uninjected rabbits showed that stimulation with heat and imme- 
diate rcjnoval of the source of heat as described did not influence 
coagulation time. 

Since small doses of Congo red cause a decreased bleeding time 
and a deereased coagulation time in the rabbit, it would bee.xpeetcd 
that large doses which produce prolongation of coagulation time 
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would likewise lengthen bleeding time. This was readily observed 
in the animals used to determine toxicity. If the ear vein was cut 
after a massive dose had been administered, persistent hemorrhage 
occurred almost invariably. 

Congo Red ae an Aniicoagidant As already stated, the dose of 
Congo red used in these experiments to shorten coagulation time 
was 1 to 5 cc. (10 to 20 mg. per kg.) of a 1% solution. When 
massive doses of the dye were used the opposite effect was obtained, 
coagulation time being greatly prolonged within a short time after 
injection. In 5 rabbits injected intravenously with 200 to .500 mg. 
of Congo red per kg. of body weight, the blood showed an extra- 
ordinary prolongation of coagulation time, the values ranging from 
15 minutes to no coagulation after 5 hours. 

Toxiciiy. The toxicity of Congo red for rabbits has been deter- 
mined by intravenous injection of massive doses of the djm. As 
shown in Table 1, the minimal lethal dose (M.L.D.) is about 
300 mg. per kg. of body weight. After the administration of 
fatal amounts death occurred within 24 hours. The animals showed 
no characteristic symptoms prior to death. 

» Table 1. — Intravenous Toxicity of Congo Red for Rabbits. 

Number of 

Rose, rabbits 

mg/kg. injected. 

200 ■ 7 ' 

300 G 

300-500 4 

Effect of Congo Red in Vitro. The effect of Congo red in 1%, 
0.5%, 0.1%, 0.01% and 0.001% solutions was studied m vitro- 
Two test tubes 5 cm. long, having an inside diameter of 1.1 cm., 
were used in each case. One of these contained 0.2 cc. of the 
Congo red solution to be tested while the other contained the same 
volume of physiologic salt solution, the latter being the control 
tube. Two cc. of blood were withdrawn from a rabbit’s heart into 
an oiled syringe for each test. One cc. of blood was immediately 
put into the test tube containing the Congo red solution, Avliile the 
other was added to the salt solution. The end of the needle was 
kept in the solution while introducing the blood so that thorough 
mixing of the blood and the test solution was assured. The end 
point for coagulation was taken as the time at which the tubes could 
be inverted without allowing the blood to run dovm the side (Howell 

method). ' 

The results (Table 2) showed that the dye when added in a con- 
centration of 1% and 0.5% solution, lengthened coagulation time 
in vitro so that clotting did not occur even after many hours. Congo 
red in 0.1 % solution increased the time to some extent, and in dilu- 
tion of 0.01 % and 0.001 %, the presence of Congo red did not affect 
the coagulation time. It appears that large amounts of Congo reo 


Number 

died. 

2 

5 

4 
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cause prolongation of coagulation time in vivo and m viiro, and that 
small amounts diminish coagulation time m vivo but have no effect 
in vitro. It is therefore assumed that physiologic reaction to the 
dye is neeessary to effect a decrease in coagulation time. 


Table 2. — The ErFECT of Congo Red on Blood Coagulation Time in Vitjio. 


Rjibbit 

(blood 

from). 

ConKo red solution. 

Coagulation time (min.) 


r 

Per cent. 

Mg. in 
0.2 cc. 

1 cc. blood witli 0.2 cc. 
Congo red. 

Final rone, 
dye, 

%. 

1 cc. blood, 
will 0.2 cc. 
saline. 

I . . 

. 1.00 

2.00 

No coagulation 

0.17 

3.00 


1.00 

2.00 

' No coagulation 

- . . 

2.75 


0.50 

1.00 

No coagulation 

o.os 

2.00 


0 50 

1.00 

No coagulation 


3.00 

II . . 

. 0 10 

0.20 

12.00 

0.017 

5.00 


0.10 

0.20 

S.OO 


G.OO 


0.01 

0 02 

5.00 

0.0017 

G.OO 

Ill . . 

. 0.01 

0.02 

4.50 

. • . 

4.50 


0.001 

0.002 

5.00 

0.00017 

5.00 


0.001 

0.(J02 

G.50 

• • « 

0750 


Dogs, ddie iin'estigation of coagulation time following intraven- 
ous injection of small doses of Congo red into dogs was made in the 
same way as described above. Two series of experiments were 
performed upon 4 dogs. As shown in Graph II, which gi\'es the 
average values obtained, the results in this case were negative for 
the period of about 3 hours after injection. The doses ranged from 
5 to 20 mg. per kg. This amount was comparable to that which 
the rabbits received (10 to 20 mg. per kg.). These negative results 
in the dog may be due to a difference in the time of response to the 
injection, or to an unequal tolerance of the dog for Congo red. 
On the other hand, the difference in the reaction of the two animals 
may be more fundamental, that is, an example of a specific variation. 

Patients. Twenty convalescent patients on the medical wards 
were subjects for this stud.y. Intravenous injections of 10 to 15 cc. 
of 1% Congo red were given. Coagulation time tests were made 
before and after injection. In the first 10 cases the blood was 
obtained from the finger tips. Even though the standardized 
capillary tubes were used, the results employing this technique 
showed such wide variations both in control determinations and 
after the administration of the dye that they were regarded as of 
little value for our study. 

Since it was believed that the coagulation time in the latter cases 
was greatly influenced by the amount of tissue fluid withdrawn with 
the blood from the finger, venepuncture was perfoianed to obtain 
the blood in the remaining 10 cases. With the needle in the vein 
the syringe was removed and the blood allowed to flow out steadily 
through the needle. .After a few drops luul escaped, one of the 
capillary tubes was filled with blood directly from the end of the 
needle. 4hvo or three tubes were generally used, each filled from a 
different drop of blood. In practically all cases obser\ ations uj)on 
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the tubes of one test checked with each other as closely as can be 
expected yvitli any subjective method. Coagulation time tests 
made in this way from venous blood are by far more accurate than 
those made on blood from the fingertips. Examination of Table 3 
shows that coagulation time Avas diminished after the injection of 
Congo red in the majority of the subjects studied. 



Graph II. — Blood coagulation time in dogs. Arrow indicates intravenous injection 

of Congo red. 


Table 3. — Blood Coagulation Time (Minutes) in Patients Following Intba- 
VENOus Injection op 1% .Solution of Congo Bed (10 Cc.). 


Case. 

1. Pulmonary tuberculosis 

2. Pulmonary tuberculosis 

3. Pulmonar>’^ tuberculosis 

4. Bronchial pneumonia 

5. Bronchial pneumonia 

6. Laryngitis . . . 

7. Hemorrhoids* . 

S. ^lultiplc myeloma 

9. Diabetes mellitus - 
10. Hysteria 

* Received 15 cc. 



Previous day. 

Injection at 11.05 a.m. 

Day 

after. 

11a.m. 

11.30 a.m. 

4.30 P.M. 

11 A.M. 

11.30 a.m. 

4.30 P.M. 

11 A.M. 




4.50 







4.50 

2.75 

4.00 

5.00 




5.00 

3.50 

4.50 

6.00 




9.00 







8,50 

9,00 

4.00 

8.50 




9.00 

9.50 

3.50 

9.50 

4.50 

5.00 

4.50 

7.00 

2.75 

7.00 

6-00 

5,00 

5.50 

5.00 

7.50 

3.00 

8.00 

6.25 

4.25 

4.50 

3.50 

3.50 

4.50 

3.00 

3.50 

4.75 

4.75 

3.75 

4.00 

4.50 

3.50 

4.00 





3.00 






5'6o 

3.25 

4.00 

7.50 





3.50 

4.50 

7.00 

6.00 

5.00 

5.00 

6.00 

4.50 

3.00 

5.75 

6.50 

6.00 

5.00 

6,00 

4.25 

3.50 

6.00 




8.25 







8.75 

6.75 

7.75 

5.50 




9.00 

7.00 


5.50 




7.50 







9.00 

5.25 

6.00 

S.50 




9,25 

5.75 

5.50 

8.50 

4.25 

4.50 

5.50 

4.25 

5.00 

6.00 

7.00 

5.00 

4.50 

6,00 

5,00 

G.OO 

6.50 

6.00 

6.00 

6.00 

6.00 

6.00 

3.50 

5.50 

c.oo 

6.50 

6.50 

4.50 

6.50 

3.50 

6.00 

6.50 

0 red 

injected intravenously 

in small do.ses, 1 to 

1 (10 to 20 mg. per I 

:g. of body weight), dimin- 


Summary. C( 

5cc. ofl%solu ^ „ . ^ , 

isbes the coagulation time in rabbits as determined by a moclihcci 
capillarv glass tube metbod. In large doses (200 or inorc mg. 
per kg.) the coagulation time is greatly increased. Blecdmg time 
in rabbits is greatly decreased by tbe injection of the dye m small 
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amounts, and is conversely increased by the injection of large 
amounts. The M.L.D. of Congo red for the rabbit by intravenous 
injection is about 300 mg. per kg. With rabbit blood large amounts 
of Congo red cause a prolongation of coagulation time in vitro and 
after administration in vivo, while small amounts diminish coagula- 
tion time in vivo but have no effect in vitro. 

Congo red in small doses (5 to 20 mg. per kg.) has no effeet on 
the coagulation time of dogs over a period of about 3 hours subse- 
quent to injection. 

vin 10 patients injected intravenously with 10 to 15 cc. of a 1% 
solution of Congo red, tests made on blood from the veins showed, 
in the majority of instances, a definite decrease in coagulation time 
following administration of the dye. 

We wish to thank Dr* N. Bloom, of the Department of Medicine, for hLs vco" 
/generous cooperation in facilitating the experiments herein reported upon patients 
in the medical wards. 
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DIETARY DEFICIENCY AS A CAUSE OP MACROCYTIC ANEMIA. 

By Juda Groen, M.D., 

AND ' 

Isidore Snapper, 

AMSTERDASr, HOLI.\ND. 

(From the Department of Medicine and Propaedeutic Clinic of the University of 

Amsterdam.) 

The role of dietary deficiency in the production of an anemic 
state has been stressed repeated!}'’ (Elders,^^ ]\Iinot,-^ Aron/ Cor- 
nell,^® Iveefer and Yang,"® Kern,®^ Castle and Minot®). In accordance 
with the views of Castle, the nutritional anemias may be divided 
into the direct or primary t3'pes, in which a poor diet has been the 
main cause of the anemia and the so-called conditioned or secondary' 
types, which are due to an inadequate utilization by the body of an 
otherwise complete diet. In many instances both a direct dietary 
deficiency and some abnormality of the body have led to the anemic 
state, for instance, in the anemias of chlorosis, chronic blood loss, 
jjregnancy, the various forms of anemia associated with gastro- 
intestinal diseases, hookworm disease, and so on. 
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Most of the recorded cases of primary deficiency anemia have 
been of the hypochromic, microcytic type which is caused particu- 
larly by a deficiency in iron. Macrocytic anemia is usually of the 
conditioned tj^pe, as exemplified by pernicious anemia, in which an 
intrinsic factor is lacking from the stomach, or in certain cases of 
sprue where diarrhea deprives the bodj^ of its supply of blood-build- 
ing material. Cases of macrocytic anemia due primarily to a food 
deficiency (lack of Castle^s extrinsic factor) have been described by 
Balfour and Wills^^ in British India, where they seem to be most 
common in pregnant women. The literature contains only a few case 
reports of a similar anemia in the temperate' zone (O’Hara and 
GrewaPf, Kern,^^ Longcope^^), In our opinion, macrocytic anemia 
due to lack of ej^trinsic factor is not so rare as the scarcity of case 
reports might lead one to believe. 


Case Reports. Case 1. — Mrs. W. M., aged 33, a married housewife, 
was admitted to the Department of Medicine of this university (Service of 
Professor Snapper) on August 3, 1931. Three years previously the patient 
emigrated 'with her husband to the woods of Venezuela, where she ate chiefly 
canned vegetables, canned milk, rice and bread. She did not eat any meat 
or eggs and only occasionally an orange or banana. The appetite became 
very poor. After 2 years she went to the Dutch East Indies, also away from 
any white settlement. She continued to take a poor diet consisting almost 
entirely of bread, rice, and canned vegetables; seldom did she eat potatoes 
and fresh milk, and very rarely eggs, meat, or chicken. A few months after 
her arrival in the Indies, she developed diarrhea which lasted for a few days 
and then constipation developed. Her appetite disappeared completely 
and vomiting commenced for no known reason, so that she mistakenly 
thought that she might be pregnant. Weight loss ensued and pallor, fatigue 
and, palpitation developed. As no treatment seemed to be able to relieve 
the vomiting, she was advised to return^to Holland. 

^ Menstruation had always been regular and of normal quantity. Previous 
history and family histo^ were irrelevant. Her son aged 11 was healthy. 
She never had any abortion or abnormal loss of blood through other causes. 

On physical examinaiionf immediately after her return to Amsterdam, 
the patient was in a deplorable condition. She was very thin (weighing 
only 40 kg.) and pale. The skin was dry and showed a bro^vn patchy pig- 
mentation over the face, » abdomen, and dorsum of the hands. The tongue 
was smooth, the teeth absent. The lungs were normal. A systolic murmur 
was audible over the whole of the precordium. The abdomen showed no 
abnormalities, the spleen was barely palpable. ^ Both fundi of the eyes 
showed small hemorrhages. The neurologic findings were normal. BIo^ 
pressure was 90/45; pulse 120; temperature varied between 37° and 38° G. 

The urine contained a small trace of albumin and an excess of urolnhn. 
There was no occult blood in the stools; the feces were well formed and on 
microscopic examination contained no parasites or poorly digested food 
particles. The Wassermann and Pirquet reactions were negativ^e; the 
van den Bergh reaction normal. _ i i 

The fasting stomach contained, 1 week after admission, no free iiydro- 
chloric acid. Two hoims after a test meal of 400 cc. broth, the ^^dity 
rose to 15 free and 62 combined hydrochloric acid (Fig. 1). The quanti y 
of gastric juice obtained was small and contained much mucus ana 3 
leiikocjdes. Duodenal intubation revealed the pr^ence of vCuKocytes 
both in the duodenal juice and in the so-called gall bladder bile, 
diastase concentration was 640 Wolilgemuth units (normal value;. 
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A blood sugar tolerance curve after administration of 50 gm. of glucose 
by mouth, started from a fasting level of 74 mg. per 100 cc. and rose to onlv 
106 mg. per 100 cc. after 1 hour. 

The blood picture was as follows: hemoglobin 35% (Sahli), red blood cells 
1,450,000_ per c.mm., color index 1.3. White blood cells 2800 (stabs 3%, 
neutrophils 50%, eosinophils 1%, monocytes 9%, lymphocytes 37%). 
The red blood cells showed a marked anisocjdosis, poikilocytosis, megolocy- 
tosiSf and polychromasia. No nucleated red cells were seen. The Price- 
Jones curve is shown in Figure 2. The average cell diameter was 9.47 
micron. The reticulocytes numbered 0.2%. 



The diagnosis at that time was pernicious anemia, in spite of the fact that 
there was some free hydrochloric acid in the stomach after thej^test 
The patient received two blood transfusions, a mixed diet, diluted hydro- 
chloric acid, iron, whole liver by mouth and liver extract intramuscularly 
She made a rapid recover^’’, the vomiting ceased, and she gained 7 kg. m / 
weeks. Tliree weeks after admission, the hemoglobin.liad increased to oo /of 
on discharge, 7 weeks after admission, she had 100% hemoglobin an 
4,500,000 erythroc^des. The pigmentation disappeared. _ ^ 

September 4, 1931, 4 weeks after admission, a new examination oi tne 
gastric contents showed free hydrochloric acid in the fasting 
(acid values 23/36), and the acidit}^ curve was of a '^high ^ 

after admistration of the test meal the acid values were^ CO free . 
combined hydrocliloric acid. ^ The amount of gastric juice was no } 
greater than on the first examination (Fig. 3). 
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The patient was discharged September 24, 1931. Her condition since 
then has been excellent. She stopped taking liver and liver extract immediately 
after her discharge from the hospital. She has stayed in Holland ever since, 
and now.takes a mixed diet containing plenty of meat, fruit and vegetables. 
A recent blood examination, G years after discontinuing the liver treatment, 
revealed no abnormalities. 

Case 2. — A girl, K. B., aged 14, was admitted to the Department of 
Medicine of this university February 5, 1935. 

Birth and infancy had been normal; besides bronchitis and pneumonia 
at the ages of 5 and 9, respectively, there had been no previous illnesses of 
significance. At the age of 12_, she was treated in another hospital for a poor 
appetite, weakness and anemia.* The next year she was sent to the coun- 
try for similar complaints but 6 months later, or in the half year before we 
studied her, her weakness and pallor increased markedly. Indegd, during 
the whole of the last year she had been troubled with a sore mouth and 
tongue so that “acid” food could not be taken and the anore.xia became 
greatly aggravated. She had become depressed and irritable. Four weeks 
before admission she developed “abdominal fiu” with fever, headaches, 
two nosebleeds and diarrhea. After she recovered from this illness she re- 
mained tired and complained about dizziness. The bowels, however, soon 
became regular. 

Half a year before admission menstruation commenced and occurred 
regularly every 4 weeks for 3 days; the amount of blood loss was normal. 
There was no loss of weight and no symptoms or signs referable to the 
respiratory, circulatory or genitourinary systems. 

The dietary history revealed some interesting facts. It appeared that the 
family lived under extremely poor financial conditions. The total income for 
5 people amounted to S12.00 (18 guilders) a week, of which 83.00 had to be 
paid for rent. The family had always been vegetarian. Two j^ears ago 
after the patient’s father died, it became increasingly difficult for them to 
maintain a varied vegetable diet on this low income. Finallj% the family 
ate chiefly bread, oleomargarine and brown sugar, ljut 3 or 4 times a week 
they had vegetables and potatoes. After 1 year of this diet the.v all felt so 
weak that they gave up the vegetarian regimen. Our little girl, however, 
had always disliked meat and kept to her' vegetarian principles. During 
the whole of the last year she had had as her dail}’’ diet onlj' potatoes, one egg, 
one banana, one-half glass of milk, a little bread, biscuits and oleomargarine 
and about three or four times a week she ate vegetables and an apple or 
orange. 

The family history was irrelevant. 

On physical examination the girl was thin but of normal size. Her length 
was 1.50 meters, her bod}' weight 35.3 kg. Tlie secondary sex character- 
istics were normal for her age; there was no infantilism. She had a marked 
pallor with lemon-yellow tinge; skin and hair were dry. Her teeth were in 
bad condition, the tongue was somewhat smooth. Heart and lungs were 
normal. The spleen was palpable under tlie left costal margin. There ^ycre 
no further abnormalities referable to the abdomen. Roentgen ray examina- 
tion of thorax, bones, stomach, and intestinc.s revealed nothing of impor- 
tance. The temperature was subfebrile, varying between 37 and 38° C., 
the blood jjressure was 115/05. 

The urine contained a great excess of urobilin, but was otherwise normal. 
The patient had regular bowel movements once a da}'. The stools were 
formed, did not contain ova, parasites or occult blood. On microscopic 

* Dr. Elte (.-VEsistant Director Binnoncasthuis, .Vmstordam) informed us that 
the child at that time showed a lij'pochromic anemia and that the hemoglobin content 
on admission was 45%; on discharRO, So%. Treatment consisted of iron and cod- 
liver oil. 

voi,. 103, so. — Mvv. J037 2.3 
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examination thej’- contained some excess of fat and undigested starch. 
Chemical anal 5 ^sis after addition of one liter of milk to a mixed diet revealed 
the following figures: 


Total Fat Content of Dried Feces . . 

Neutral Fat 

Soaps “ 

Fatty Acids 


. 33.05% 
9.0% 
21.05% 
3.0% 


(These figures in our experience are somewhat above the upper limit of 
the normal range for a child of this age.) 

The fasting stomach contained no free hydrochloric acid. After a test 
meal of 400 cc. broth, free hydrochloric acid appeared; the highest values 
after hours were 13 free and 55 combined hydrochloric acid (Fig. 4). 
The amdunts of gastric juice obtained were small and viscid, due to mucus. 
Microscopic examination revealed leukocytes. 



Fig. 4 


The blood sugar tolerance curve was of a *'fiat^^ t\’pe: originating a 
fasting value of 84 mg. %, tlie highest value obtained 1 hour after aammis n 
tion of 50 gm. of glucose b}" mouth was 108 mg. %. , 

Calcium and pliosphate content of the blood were normal. Hie 
protein, albumin and globulin content of the 

cholesterol content was 129 mg.%. The van den Bergh 
• '‘-r. inn-,. Eeactions of Wassermann, 


.tive indirect to an amount of 1.2 mg. per 100 cc. 
Pirquet and Widal were negative. 




HEMOGLOBIN 


GROEN, snapper: DIETARY DEFICIENCY IN MACROCYTIC ANEMIA 639 



Fig, 5. — Case 2. Pricc-Joncs curve. 



Fig. 0. — Case 2. The efTcct on tlic blood of administration of extrinsic fa^'tor 
to a patient with macrocytic anemia due to dietary deficiency. 
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The hlood 'picture was as follows: hemoglobin 30% (Sahli), red blood cells 
1,040,000 per c.mm.; color index 1.3. Number of leukocytes 2300 per 
c.mm.; blood platelets 70,000 per c.mm. Differential count: stabs 
P%7 polys 52%; eosinophils 1%; monocytes 7%; lymphocytes 35%; 
m addition the blood contained for every 100 white cells 2 normoblasts and 
2 typical megalohlast^. The red cells showed a very marked anisocytosis, 
poikilocytosis, megalocyiosis, and some polychromasia. The mean cor- 
puscular volume on two occasions was 118 and 121 cubic micra. The Price- 
Jones^ curve is reproduced in Figure 5; the average cell diameter was 
8.2 micra. The reticulocytes numbered between 1.5 and 3.0%. 



After a control period on a meat-free diet, during which the blood findings 
did not change, the child was, given a mixed diet containing plenty of meat, 
fruit, vegetables, and one liter of milk daily (Fig. 6). The number of reticu- 
locytes rose to 14%, hemoglobin and er 3 rthroc 3 des to 39% and 1,500,000 
per c.mm., respectively. On further ^ addition of three teaspoonfuls of 
Vegex'^ (a preparation rich in B vitamins) to this diet a second reticulocyte 
response was obtained: the reticulocyte count rising this time to 18.4%- 
Hemoglobin and erythrocytes increased rapidly; April 5, 2 months after 
her admission, the hemo^obin was 80%, the erythrocytes 4,000,000 per 
c.mm.; the Price-Jones curve had returned to normal and the excess oi 
urobilin had disappeared from the urine. ^ 

A second gastric analysis now showed a completely normal curve, uue 
and one-half hour after the test meal the acid values were 36 free . 
combined hy^’drochloric acid. There was an abundant flow of gastric j 
from the tube (Fig. 7). 
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After her discharge the patient was kept on a mixed diet. Her general 
and hematologic condition remained c.vcellent as verified at a recent 
examination. Neither during the treatment nor after her discharge did she 
receive any liver or iron. 

Discussion,— The common features in both these cases can be 
summarized as follows: 

L A history of a very defective diet, especially poor in meat, 
fresh milk and eggs over a prolonged period of time. 

2. A clinical picture cIo.sely resembling that of pernicious anemia: 
a macrocytic anemia with increase of bile pigments in blood and' 
urine, a smooth tongue, skin pigmentation and mental changes. 

3. The presence in the stomach of free hydrochloric acid in small 
amount; the quantity of gastric juice secreted was small and con- 
tained mucus and leukocytes. 

4. In the first ca.se, the remission of the anemia initiated by liver 
has been sustained for the past 5 years solely on a mixed diet; in 
the other case, a complete remission was produced exclusively by a 
mixed diet that contained no liver but a rich supply of “extrinsic 
factor.” 

5. After treatment in both cases the gastric secretion improved 
and returned to normal; the amounts of gastric juice produced 
after the test meal increased, and the gastric juice contained less 
mucus, fewer leukocytes and a higher percentage of free hydro- 
chloric acid. 

6. A “flat” blood sugar curve. 

In considering this syndrome a word may first be said about the 
diflerential diagnosis with regard to sprue or idiopathic steatorrhea 
’ (Gee-Herter’s disease). So long as our knowledge of the etiology 
of the various forms of sprue is insufficient, we will lack a good 
definition of this condition which presents a wide range of clinical 
manifestations. It has been the e.xperience of all investigators, 
however, including our own, that the one and never-failing sign in 
sprue is the fatty diarrhea. All other signs can vary or even be 
absent, but an abnormal content of fat in the stools, especially after 
addition of an extra amount of fat to the diet, ajipears to be char- 
acteristic. This is equally true for the tropical, non-tropical, and 
infantile variety. The cases here described definitely did not come 
under the heading of idiopathic steatorrhea, if the above criterion 
is applied. 

The most usual classification given in the literature to cases of a 
similar type as just described seems to ha\'e been that of “pernicious 
anemia Avith pre.sence of free hydrochloric acid in the stomach.” 
In view of the newer ((’astle) concepts of the ctioloiry of pernicious 
anemia in the true (.Addisonian) sense of the wf)rd, thi.s description 
doe.s not seem adequate. .Addisonian pernicious anemia i.< con- 
sidered a macrocytic anemia which is due to a lack of (’a>tie*s 
hfn’iiitic factor in the stomach. The cases here under considera- 
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tion, however, appear to be due to a lack of extrinsic factor. They 
differ from classical pernicious anemia by the presence of free hydro- 
chloric acid in the gastric contents and by their permanent cure by 
the intake of a mixed diet alone. Because of these characteristics, 
it seems as if our 2 cases were of the same type as those described 
by Wills^^ as ^'tropicaB^ macrocytic anemia. It is to be stressed, 
however, that the designation ^^tropical^^ in this connection seems 
hardly warranted. The cause of the anemia, both in Wills' cases 
and in our o^vn, was a deficient food intake. The social conditions in 
’some tropical countries apparently lead to the intake of such a 
deficient diet bj^ a larger group of the population than in Europe 
and in America. The resulting syndrome, however, is the same and 
not confined to the tropics. It should preferably be called, therefore, 

macrocytic dietary deficiency anemia." The analogy between the 
anemia of our patients and the macrocytic anemia produced ex- 
perimentally by a deficient diet in dogs and swine (Rhoads and 
Miller^®'^^) also supports this contention. 

The above considerations have led us to a new conception of some 
of the cases that have been described in the literature as ^^per- 
nicious anemia with free hydrochloric acid in the stomach." A 
group of these cases has been critically reviewed lately b 3 ^ Alsted.- 
Upon reading over these case reports, one is impressed wherever 
details are given with the frequenc}^ of a history of deficient diet. 
It is of course possible that although free hydrochloric acid was 
present, Castle's intrinsic factor may still have been absent from the 
stomach in these cases so that a diagnosis of Addisonian pernicious 
anemia was justified. It is certainly at least as likely, however, that 
the defective diet, in other words, a lack of extrinnc factor was the 
underl^dng cause of the anemia. In Barnett’s case^ this contention 
was proved by the daily administration of the patient’s gastric 
juice mixed with beef to a test case of Addisonian pernicious anemia. 
A typical reticulocyte response followed. Unfortunately, we have 
not been able to carry out such an observation in our cases. 

In the Thorndike Memorial Laboratory in Boston, one of us (J . G.) 
had the opportunity through the kindness of Dr. Thomas Hale Ham 
to see a similar case of "pernicious anemia with free hydrochloric acid 
in the stomach" with a history of verj’^ defective diet. In this case the 
daily administration of the patient’s gastric juice with Vegex had 
provoked a reticulocj^te response in a "test case" of true pernicious 
anemia. The patient herself recovered on a mixed diet only without 
any liver treatment. 

The possibility of a lack of extrinsic factor as a coniribniing cause 
in Addisonian pernicious anemia may be considered in this connec- 
tion. In some cases of this disease the history reveals the prolonged 
use of an unbalanced diet as a result of a peculiar preference o le 
individual for certain types of food and an aversion for o icrs. 

In a number of Minot’s and Cornell’s cases, for instance, t icrc u 
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been a remarkable low intake of meat, as opposed to a high fat con- 
sumption. It lias been recognized for many .years that after tlie 
disease is obvious there is often an aversion for meat and that the 
poor appetite aggravated by the illness may also give rise to a dietayy 
deficiency. How far in the individual case of pernicious anemia the 
lack of intrinsic or of extrinsic factor or both have contributed to the 
development of the disease ma.y be difficult to ascertain. It can, 
however, to a certain extent, be deduced from the dietarv history' 
and also from the reaction of the blood to the ingestion of a diet 
containing a potent source of intrinsic factor like meat or Vegex, 
but no liver. In this re.spect it might be suggested that in some of 
the cases described by Goodalh® and Unglej'’ and James^® where a 
macroc.ytic anemia reacted so well to intensive treatment with 
Vegex (“Marmite”) a lack of extrinsic rather than intrinsic factor 
must have been the predominant cause of the anemia. This is also 
supported by .the observations of Goldhamer and Isaacs’" who 
found some small amount of intrinsic factor in some cases of 
Addisonian pernicious anemia. 

The low gastric acidity present in our cases and the improvement 
of the gastric secretion brought about by liver treatment in the first 
case and following a complete diet in the second case brings up the 
interesting point of a possible influence of dietar.y factors on gastric 
secretion. 

Such an influence has been shown to exist e.xperimentally b.y 
Cowgill and Gilman” who found a decreased secretion of fyydro- 
chloric acid from stomach pouches in dogs on a diet poor in the 
vitamin B complex. Miller and Rhoads-'’ demomstrated that swine 
on a deficient (Goldberger) diet not onl.y developed diminution of 
the secretion of hydrochloric acid but also of the blood-forming 
principle from their gastric juice. In man, several e.xamplcs of 
damage to the gastric mucous membrane b.v a poor diet and of im- 
provement b.y adequate dietary treatment can be quoted. 
Lindgren-- found a high incidence of achlorh.vdria among certain 
groups of the population of Sweden that partook of a “cereal and 
milk type” of diet. A histoiy of a diet particularl.\’ poor in meat 
is often obtained from patients with “idiopathic” achlorh.vdria. 
Chester jM. Jones, Benedict and namp.ton’® with the aid of 
llocntgen ra.vs, with the gastroscope and In- bioj)s.v during opera- 
tions, found a severe gastritis in pernicious anemia, which essen- 
tiall.v vanished in remission. Although there was no return of 
h.vdrochloric acid secretion, the mucous membrane of the stomach 
became much less inflamed thaTi before treatment. A retunj of 
h.vdrochloric acid occurs not infrcquentl.v in patients with klioj)athic 
achlorh.vdria with or without anemia if the.\’ are j)ut on a well- 
balanced diet (Keefer ci Lind.gren" made tlic .‘•ame ob- 

servation on some of his achlorh.vdric case.s in Sweden. Kven a 
return of h.vdrochloric acid in tlie stomach of j)atients with j»t- 
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nicious anemia, who had shown complete achylia before treatment, 
has been observed (see Alsted). Castle, Heath and Strauss‘S demon- 
strated the reappearance of intrinsic factor following liver therapy 
in a case of “pernicious"’ anemia due to multiple intestinal fistulse. " 

We do not know whether the deleterious effect of a deficient diet 
on the gastric mucous membrane is a specific result of the deficiency 
due, for instance, to the lack of a factor of the vitamin B complex 
or if it is simply a part of the general ill health of the body. The 
improvement of the gastric secretion during the treatment of the 
deficiency disease may be either specific like the disappearance of 
the tongue changes or may be nothing but a part of the return to 
general health of all the tissues as occurs during remission. Also 
the increased appetite and the regular intake of a normal diet con- 
taining* an adequate supply of fluid and of the physiologic stimu- 
lants of the gastric secretion may be responsible for the improvement 
in gastric function (Lindgren^-; Rose, Stucky and CowgilP®). 

Both bur cases also showed evidence of disturbed intestinal 
function; they had constipation and occasional diarrhea; in Case 2 
the fat content of the stools on a diet containing 1 liter of milk a 
day surpassed the upper limit of normal; both had the “flat"’ 
type of blood sugar curve. It may be suspected, therefore, that their 
deficient diet had not only exerted an unfavorable influence on the 
gastric secretion, but had also affected the motility of the intestines 
and the absorption of digested material. 

Just ^s for the' stomach there are numerous indications that the 
function of the intestine, especially motility and absorption, ma^^ be 
impaired in dietary* deficiency states. In pigeons, rats and monkeys 
dying from B deficiency a diarrhea during the last days of life can 
be observed regularly (MacCarrison^°). The same is found in dogs 
with black tongue disease (Chittenden and UnderhilP; Gold- 
berger, ei At autopsy, the intestinal canal of these animals 

is edematous, in other parts atrophic, and contains mucus and blood. 
The occasional diarrhea of patients with idiopathic hypochromic 
and pernicious anemia, pellagra, and the severe diarrhea of sprue 
are probably all evidences of the intestinal disturbance associated 
with deficiency of some factor or related substance of the 
B complex. Mackie and Pound, Mackie, Miller and Rhoads, 
with the aid of Roentgen rays, have demonstrated the deranged 
intestinal motility in such cases. An impaired absorption of fat 
which is most marked in sprue can be detected to a minor degiee 
in some cases of pernicious and in “idiopathic"" achlorhydric anenna 
(Groen).^" The existence of impaired absorption suggests itselt 
ver}'' often in those cases of pernicious anemi«a that require unusua^ 
large amounts of liver extract by mouth for their recover\ or mam 
tenance. Heath and Fullerton^^ have shown that the absorp ion 
of potassium iodide is sometimes greatly delayed m dietary c - 
ficiency conditions. Tlie increased tolerance to galactose m per- 
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nicioiis anemia (Donatli;*- Singer and Weclisler^') lias been ascribed 
to a slow absorption of this sugar from the alimentary canal. The 
“flat” lilood sugar tolerance curve observed regularly in sprue 
(Thaysen^-) is also present in some cases of undernutrition, per- 
nicious anemia, and allied deficiency disorders. As the blood sugar 
curve in those cases after intravenous administration of glucose is 
norinal (van Andel and Groeid), it may be assumed that the flatness 
of the curve after oral administration of sugar is caused by a retarded 
absorption of the glucose. Experiments carried out by one of the 
authors (J. G.), to be published elsevdicre, have definitely demon- 
strated an impaired absorption of glucose in deficiency disease. 

The gastro-intestinal disturbances shown by the 2 cases reported, 
namely, low gastric acidity, transient diarrhea, somewhat increased 
fat content in the stools, and flat blood sugar curve, make one wonder 
about the place of this clinical picture in the nosological system be- 
tween pernicious anemia and sprue. For the reasons given above, 
the 2 patients suffered neither from the one nor the other of these 
diseases. Yet, the difference does not .seem to be so much of a 
qualitative, as of a quan,titati\-e character. This, however, is 
equally true of the distinction between pernicious anemia and sprue 
and need not surprise us in \dew of the “floating” nature inherent 
to every deficiency disease. Thus, this “macrocytic anemia by 
dietary deficiency” is presented here, not so much as a walled-off 
entity but rather as a typical clinical picture intermediate between 
the other deficiency syndromes. 

The deleterious effect of an impaired gastric and intestinal function 
on the progress of any deficiency disease lias been pointed out by 
C^astle^ '. Not only is the diet in itself already poor in “accessory” 
food factors but the unfavorable condition of the intestine diminishes 
the actual utilization of even this amount. Both our cases in their 
downhill progress have shown such a vicious circle: namely, de- 
ficient diet, deficient state, poor gastric secretion and intestinal 
absorption, aggra\'ated deficiency state. The same state of affairs 
can be observed in pernicious anemia and .sprue. Thus, if one listens 
carefully to the history of a case of pernicious anemia or sprue, one 
is very often able to synchronize the relapses with a gastro-intestinal 
upset, a period of poor diet, or complicated infections, the rcmi.s- 
sions with a period of rest, better appetite and good food until 
finally the complete deficiency picture is e.stablished.' It remains 
unknown what sets this vicious circle in motion. The clinical 
picture of the 2 cases described seems to have resulted entirely from 
a deficient diet. In the case of Addisonian pernicious anemia or 
.si)rue, however, imjjortant as the diet may be, it can hardly be the 
only causative factor. 

Summary.— A clinical picture closely re.^cmbling pernicious 
anemia was observed in 2 cases where the lu'story revealed a i)r(v 
longed and pronounced dietary deficiency. Free hydrochloric acid 
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in subnormal amounts’ was found in the gastric juice. In 1 case, 
recovery induced by liver extract was maintained for '6 years on a 
complete diet alone without further liver treatment. In the other 
case, a complete remission was produced and maintained by the 
ingestion of a mixed diet containing plenty of meat, milk and a 
preparation of autolyzed yeast (Vegex) but no liver. Further 
features of the cases described included an improvement of the 
gastric secretion by the dietary treatment and a “flat” type of 
blood sugar curve indicating a poor intestinal absorption when the 
condition was severe. 

It is suggested that the macrocj'tic anemia in these cases was due 
to a deficiency of Castle’s extrinsic, rather than, intrinsic factor. 
Cases of this tj^pe which appear analogous to the “tropical” macro- 
cytic anemia reported by Wills are probablj^ more. frequent than 
commonly believed. Manj*^ cases of so-called pernicious anemia vdth 
free hi^drochloric acid in the stomach appear to belong to this group. 
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We have previously reported^ the findings in gastric juice and 
duodenal juice'’*' of patients having pernicious anemia and attempted 
to correlate these findings with their clinical condition and the 
maintenance dose of liver required by them. Richter, Ivy and 
Kim,''’ Wilkinson and Kline, and Goldhamer, Isaacs and Sturgis^ 
have demonstrated that the liver of untreated pernicious anemia 
patients did not contain the “active principle” of the liver while 
the liver of individuals not having pernicious anemia and treated 
pernicious anemia patients contained the “active principle.” Win- 
trobc and Shumacker,'® VanDuyn,'® Goldhamer,'' Wright,'^ and 
Rosenberg" have reported the presence of macrocytic anemia in 
patients with liver disease. Wintrobc"’ has recently been able to 
experimentally produce macrocytic anemias in animals with severely 
damaged livers. In continuing the studies on maintenance dosage 
and the clinical condition of pernicious anemia patients, we there- 
fore have studied the hepatic function of the patients as tested by 
excretion of hippuric acid in the urine following the ingestion of 
sodium benzoate. This test, as developed by Quick,® is considered 
as a measure of the liver’s capacity to furnish amino-acetic acid ami 
as an index of its detoxifying power. Snell and Plunkett'® recently 
concluded that “the results seem to indicate that the rate of syn- 
thesis of hippuric acid is a reasonably accurate and satisfactory 
test for the determination of parenchymatous hepatic damage.” 
Kohlstacdt and Ilelmer' concluded that the combined urea clear- 
ance and hippuric acid test is a reliable and valuable adjunct in the 
.study of hepatic disease. 

Methods. All hut 2 of the ixitients on whom the tests were jwrfonned 
were typical clinically and hematologically of i)crnicious anemia. The 
patients have been followed in this department for vamng jjeriod- of time 
up to 9 years. They have been classified as to age, degree (jf central 
nervous sy.?tem invoivemont, presence of complications^ such as arterio- 
.<clerosis, infection, long-continued diarrhea, and the variou.s degenerative 
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complications, kidney function as estimated by urea clearance, and the 
maintenance dose of liver extract required to maintain normal red blood 
cell count. The ones considered as to maintenance dosage of liver extract 
have been followed for at least a year, although the majority have been 
followed much longer. The patients able to maintain normal red blood 
cell counts while taking 3 vials of liver extract or 12 capsules of ''Extralin'" 
(Liver-Stomach Concentrate, Lill}’’) or less were considered as easj'' to 
maintain. Those requiring liver extract by injection were classified as 
^ difficult to maintain. The normal individuals^ tested were young, healthy 
adults. 

On the day the test was run the patient’s breakfast was limited to coffee 
and dry toast. Approximately an hour after breakfast 5.9 gm. of sodium 
benzoate was administered in a half glass of water by mouth to the patient. 
Quantitative urine specimens were collected at hourly intervals for 4 hours. 
The amount of liippuric acid in the 4 specimens was determined by the 
continuous ether extraction method of Quick.® Van Slyke’s® method was 
used for the urea clearance determinations. 

Results. The 10 normal individuals tested secreted an average 
of 3.15 gm. of hippuric acid in 4 hours. The amounts varied 
between 2.82 and 3.69 gm. The urea clearances of these individuals 
were normal (86 to 159% of normal, averaging 108.3%). A total 
of 51 examinations was run on 45 patients having pernicious anemia 
(Table 1). The average secretion was 2.59 gm. (1.16 to 3.89 gm.) 
per 4 hours. The average urea clearance for this group w^as only 
77,8% of normal. The results of these examiations agree with 
the findings of Kohlstaedt and Helmer in that' the kidney function, 
as shown by the urea clearance, influenced the amount of hippuric 
acid secreted in 4 hours. The average of the 21 examinations on 
20 patients having urea clearances below" 70% was only 2.4 gm. in 
contrast to the 2.8' gm. average for the 30 examinations on the 
27 patients having urea clearances above 70%. Table 2 shows that 
only 5 of the 20 patients vdth urea clearances below 70% had a 
hippuric acid secretion above the lowest value found in the normal 
individuals. Four of these 5 had low blood counts when examined. 
The 2 patients whose urea clearance has been re-run after the blood 
has returned to normal now have normal urea clearances. 

As showm by Tables 2 and 3, the red blood cell level did not seem 
to have a marked influence upon the amount of hippuric acid 
secreted, although there was a distinctly lower average urea clear- 
ance for the patients having low red blood cell counts. 

There were, however, 4 patients who were examined both before 
and after an induced remission. Patient 22 had an increase m 
secretion of hippuric acid from 1.93 gm. up to 3.72 gm. Ihis 
woman was in cardiac failure and in a very poor state of nutrition 
when first examined. The liver extended down 13 cm. from the 
costal border and generalized anasarca was present. Uic patien 
lost 38 pounds of fluid following the institution of liver 
therapy. When she was reexamined her blood was normal, tnc 
cardiac failure had disappeared, and she had gained 42 poun s. 
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The urea clearance had increased from 75 to 112%. The second 
patient (Case 21) had an excretion of 1.76 gm. when first examined 
and of 2.58 gm. when tlie blood was normal. Tliere was only an 
increase in urea clearance of from 65 to 70%. This patient had 
gained 20 pounds between the examinations. Patient 35 showed 
only slight increase in excretion, although the urea clearance 
increased from 54 to 83% of normal. Patient 20, whose urea 


Table 1. — The Hippuric Acid Secretion and the Clinical Status or 45 Patients 
Having Pernicious Anemia and 2 Patients Having Similar Blood Pictures, 
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clearance was quite low (46% of normal) showed a slight decrease 
in hippuric acid secretion. 


Table 2. — The Average Hippuric Acid Secretion of 10 Normal Individuals 
AND .45 Pernicious Anemia Patients When Classified as to Their 
Their Clinical Status. 
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Table 3. — The Average Hippuric Acid Secretion of 10 Normal Individuals 
AND OF 27 Pernicious Anemia Patients Having Normal Urea Clearance. 
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'\^^[len the patients were grouped as to their clmical condition 
(Tables 2 and 3) it can be readily seen that tliose oyer 60 years, 
those having more advanced central nervous system involvement, 
and those having more advanced arteriosclerosis, ii^ection, or 
diarrhea of long standing had distinctly lower average hippuric acid 
secretion than those not having .these complicating factors, iios 
applies botli to tlie patients with these complications having low 
and to those having normal urea clearances. The 9 patients wiio 
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had a normal urea clearance and none of the above complicating 
factors had average secretions of 3.19 gm. per 4 hours. This is 
identical to the average of the normals. The 9 patients with at 
least four complications, including low urea clearance, averaged 
2.15 gm. 

Beebe and Lewis, ^ and Fonts and Zerfas- have shown that the 
older patients, the patients having more- advanced cord involve- 
ment, the patients having a greater degree of arteriosclerosis, and 
those ha-ving infectious complications require more liver extract to 
maintain a normal red blood cell count than those not having these 
complications. As shown above, these complications are asso- 
ciated with lower average hippuric acid secretion. The patients 
difficult to maintain naturally, therefore, had a lower a-\'erage 
hippuric acid secretion than the ones who could maintain a norma! 
red blood cell count while taking oral liver therapy. It cannot be 
definitely shown, however, that in any of the patients examined 
a decreased liver function, as evidenced by a low output of hippuric 
acid, is the sole cause of the increase in requirement for liver extract. 
Patient 23 maintains a red blood cell count slightly below 4.5 million 
most of the time in spite of oral and parenteral therapy. The 
presence of a very low hippuric acid secretion in this case is sug- 
gestive that poor liver function is the cause of this. However, she 
gives a history of long-standing urinary infection. When first 
examined she could not gain weight and did not feel up to par. 
The urea clearance was only 72% of normal. When reexamined, 
she had gained weight and felt much better. The urea clearance 
had increased to 97% of normal. The hippuric acid secretion, 
however, had only increased from 1.16 to 1.38 gm. The red blood 
cell count remains at about the same level. Patient 17 is the 
only one having no known complications and normal urea clear- 
ance who has a very low (1.87 gm. average) hippuric acid secretion. 
He has maintained a normal red blood cell count on oral therap.y 
for the 3 years that we have followed him. During the preceding 
4 years he apparently’’ had been able to do very well when he took 
liver extract regularly. Only 2 of the patients having no known 
complications cannot maintain a normal red blood count on oral 
liver therapy. Their hippuric acid secretion was 2.(35 and 3.89 gm. 
Patient 40 secreted 3.89 gm. of hippuric acid when in blood relapse. 
After the red blood cell count reached normal he developed a 
catarrhal jaundice. There was no apj)arent increase in require- 
ment of liver extract, but the secretion of hippuric acid decreased 
to 1.69 gm. Patients 46 and 47 (not included in Table.s 2 and 3) 
give a history of long-continued diarrhea and have had blood pic- 
tures similar to that seen in pernicious anemia. They both have 
free acid in the gastric contents, yet require liver extract by injec- 
tion to maintain normal red blood counts. Their hippuric acid 
secretions were 2.84 and 2.93 gm. respectively. 
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Discussion. It is evident that there is no marked dysfunction 
of the power of the liver of pernicious anemia patients to conjugate 
benzoic acid. Their secretion of hippuric. acid, however, varies 
with their general condition. As has been previously shown, the 
patients with poor kidney function* secrete smaller amounts of 
hippuric acid than those with normal function. In a paper in 
press it will be shown that the older patients, the patients having 
advanced cord involvement, infection and the degenerative com* 
plications are more apt to have lower urea clearances than the 
pernicious anemia patients who do not have these complications. 
However, even in the patients in the above groups who do have a 
normal kidney function there is a decrease in the secretion of hip* 
puric acid. The patients who have these complicating factors have 
previously been shown to require more liver extract. 

Conclusion. In general, it can be assumed that the decrease in 
secretion of hippuric acid in pernicious anemia patients and the 
increase in requirement of liver extract are both the result of 
the complicating factors. Decreased liver function, as estimated by 
the ability of the liver to conjugate benzoic acid, was not shown to 
influence the requirement of liver extract. 
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THE LEUKOPENIC INDEX. 

With Reference to Normal White Blood Cell Variations. 

By Michael Zeller, M.D., 

CniCAGO, ILL. 

The leukopenic index was introduced byl^auglian/^'^’^in 1934, as a 
new diagnostic procedure in allergic diagnosis to supplement the 
usual skin tests^ trial diets and clinical methods. Since the initial 
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communication the clinical application and value of the leukopenic 
index has been clearly demonstrated in a number of reports. 
A^aughan^”'^ found that the procedure facilitated more accurate diag- 
nosis in food allergy. Rinkel''"’^’® has reported concerning its value 
in infantile eczema^ intractable food allergies, and as a diagnostic 
aid. Gay2 utilized the leukopenic index in the diagnosis and treat- 
ment of peptic ulcer, and Zeller^^ found it of value in the diagnosis 
and treatment of intractable asthma. 

Vaughan’s' communications state briefly that a food to which a 
patient is sensitive will produce a postingestive leukopenia, whereas 
a food not productive of symptoms will produce a leukocytosis, 
but the cell decrease or increase should e.xceed 1000 cells or more 
before one could regard the response as significant. Rinkcl and 
Gay^ have described the more important t 3 'pes of postingestive 
white blood count food curves together with their clinical inter- 
pretation. A number of questions have arisen, however, relative to 
the reliability of the fundamental basis of the test.^ 

Sabin, Cunningham, Doan and Kindwall® report “marked 
fluctuations in the total leukocj^e count in the fasting, resting state 
when counts were made at intervals of fifteen minutes,” but atten- 
tion should be called to the fact that 3 of the G e.xperimental subjects 
continued their usual laboratorj'^ acti^’ities throughout the course of 
the experiment, and 3 others ingested food during the test period. 
Medlar,'* on the basis of white blood counts performed at 3- and 5- 
minute intervals on 3 subjects, reports wide variations of the counts, 
but does not state whether food, drink or exercise was permitted 
during the course of the experiment. Simpson,® who reports con- 
tinuous variation in leukocj^te counts, describes his conditions of 
experiment including subjects “ of about the same age and working 
under much the same conditions as the staff of the Radiological 
Department except that thej" were not exposed to radiation.” In 
Washburn’s” series of wliitc blood cell counts on infants he reports 
hourhv fluctuations, but attention should be directed to the fact 
that the subjects were kept on the usual foods and routine. 

The reliability of these various reports is not questioned, Imt in 
view of the faet that the studies were done under wholl\' different 
conditions than the leukopenic index white blood cell counts, the.v 
cannot be accei?ted as a basis for refuting or even raising a question 
as to the reliability of leukopenic index studies. Jone.s, Stephens. 
Todd and Lawrence® state that “ under basal conditions, the total 
number of wliite blood cells in normal subjects shows onl.v slight 
variations.” In their series the 2 cases presenting wide fluctuations 
were afflicted with respiratorv infections but the remainder did not 
exceed fluctuations bej'ond loOO cells. Ponder, Saslow and Seli- 
weizer’ state that “an afternoon rise was not regularly observed; 
indeed the white cell count frequentl\* remained at a constant level 
throughout the da^’.” 
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^ The purpose of this communication is to present studies revealing 
white blood cell responses under various conditions^ and to point 
‘ out the reasons for the apparent discrepancies of the leukopenic 
index as indicated by previous reports on white blood cell responses. 

There are two fundamental important procedures in obtaining 
accurate blood studies for leukopenic index determinations.^ First 
is the preparation and control of the patient, and second is making 
the blood studies under uniform conditions. 

The patient is instructed to eat a light supper and to obtain a 
good night’s rest with instructions to report at 8 or 9 a.^i. without 
food, drink or smoking. He is seated for a hour in a room main- 
tained at constant temperature and told to relax, and be at ease as 
much as possible avoiding conversation with other patients and all 
unnecessary movements throughout the entire test period. Fol- 
lowing the initial rest period a fasting white cell count is done, after 
which the test food is immediately eaten, taking care not to take 
more than 3 to 5 minutes to do so. ' Until one is familiar with the 
test it may be advisable to perform 2 fasting counts at 10-minute 
intervals. Subsequent white cell counts are then done at 15- to 20- 
minute intervals until the curve reflects adequately the nature of 
the food response. It should be emphasized that the patient is to 
maintain absolute rest and quiet during the course of the test. 

The technique of the count is as follows: a sharp lancet is used to 
obtain a free flow of blood from the finger, the same pipette is used 
for a given serial count, and to obtain equal and uniform dispersion 
of the cells the pipette is shaken in the same manner and period of 
time for each count. After discarding the first drop of blood the 
second and third are placed in the counting chamber and after 
several minutes elapse to permit complete settling of the cells, counts 
of the 8 squares are made and recorded. Precautions to keep the 
pipettes perfectly clear are essential. The presence of a thin film 
noted by dark discoloration of the pipette lumen may be eliminated 
by cleansing with alcohol and nitric acid. 

This stud}’' includes serial white blood cell counts taken on- 10 
individuals under various conditions. The resting counts in 8 
instances were done by preparing the subjects in the manner already 
described. The white blood cell counts taken after violent exercise 
included in each instance running up and down 6 flights of stairs. 
Under ‘‘mild activit}’'” are recorded counts taken while the indi- 
vidual was performing routine office and laboratory work. In o 
subjects serial counts were performed following heavy mems^ in- 
cluding soup, full meat and vegetable courses, dessert and a dnn 
while in 2 others counts were done after light meals consisting o 
1-pint of milk and 2 crackers. In the allergic individuals there were 
no foods given to which there was a sensitization. 
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The white blood cell counts taken at intervals under conditions 
of rest and fasting over extended periods varying from 45 minutes 
to 3? hours reveal fluctuations of 200 to 750 cells. Any single series 
of counts, however, will show a consistently basic level, ’with an 
occasional departure of a count from this level. It is these counts 
which account for the wider fluctuations, but even these are well 
within the limit of 1000 cells which Vaughan gave as the range of 
variation before a count should be regarded with import. In the 
usual positive leukopenic index it is necessary that in addition to a 
drop in the white cell count there must be sustained or even further 
drop in this count when continued at intervals, ^^ariations such as 
presented in this rest and fasting series remain close to the basic 
counts, and do not resemble a positive leukopenic index. A positive 
leukopenic index reveals definite types of fluctuations character- 
istic of sensitization. Control fasting and resting eounts when 
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3850-4100 

200 

250 

5 

14 

31 

5800-0400 

000 


S 

12 

3 

5800-0500 

700 


9 

S 

2 

4800-5300 

500 


JO 

7 

U 

5400-0150 

750 

1 

f 1 

5 

li 

S700-SS00 

100 

1 

Mild activity . < 

1 4 

1 ^ 

4 

7 

li 

21 

4400-5900 

5500-7400 

1500 

1000 


i 7 

4 

1 

3800-0200 

2400 


^ 2 

4 

1 

5300-0000 (letnincd fo 

I mo 





normal in 30 min.) 


Violent exercise j 

2 

4 

1 

5300-7100 (returned to 
normal in 15 inin.) 

1800 


4 

4 

1 

4100-5900 (icturned to 

1800 





norTnnl in 15 min.) 


1 

f 2 

3 

4 

4000-0700 (returned to 

1800 

After light meal 1 

1 



normal in 1 hr.) 


and rest . . i 

1 ^ 

10 

3 

5000-7G00 (returned to 

1000 


i 



normal in 22 Ins.) 



' 1 

7 

li 

0100-13,100 (returrjcd 

4000 


I 



to normal in I hr.) 



3 

4 

3 

olOO-StOO (leturned to 

3000 

After heavy 

1 



0300. 3 hrs. later) 


1 4 

S 

QT 

4 

3S00-S000 (returned to 

5100 

nicnl , . . 1 

1 5 

o 

2i 

4400. 2J hr^. later) 
0200-0«^00(21 hri?. hater 

30fXJ 





7200) 



0 

3 

ot 

J 

7000-10,300 (11 hrj=. 

2100 


l.ator SIOO) 








Table 2.— White Blood Count Studies on 10 Individuals. 
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plotted reveal practically a straight line without a sustained in- 
crease or decrease in the counts, whereas the usual leulvopenic index 
will not only reveal striking decreases in white blood cells totaling 
as high as 4500 cells, but this decrease will be sustained through 
variable periods. 

The influence of a heavy meal is noted in 5 instances showing 
increases of white blood coimts varying from 2400 to 4800 cells, 
but gradually returning to the pre-prandial status in 1 to 3 hours. 
Light meals taken after a resting period resulted in increases of 
1800 to 2300 white blood cells with a gradual return to the basic 
count in from 1 to If hours. 

In 3 instances \'iolent exercise resulted in immediate elevation of 
the counts varying from 1600 to 1800 cells. This increase was of a 
transient character as the basic level was reached again in 15 to 
30 minutes. Mild activity over periods of GO to 75 minutes resulted 
in white cell fluctuations from 500 to 2400 cells. 

Summary. Serial white blood cell counts taken under resting 
and fasting conditions reveal consistently uniform counts with 
variations not exceeding 750 cells. The larger variations are infre- 
quent, and for the most part the counts are within 200 to 300 cells 
of one another. 

The influence of mild and violent exercise is noted by definite 
white cell increases with a return to the pre-exercise period within 
30 minutes. 

Heavy and light meals result in white cell responses increasing 
in proportion to the quantity of food ingested and sustained in 
gradually decreasing numbers for as long as 3 hoiurs. 

Previouslj^ reported work on white blood cell responses used as a 
criterion for questioning leukopenic index studies cannot be accepted 
as a basis for evaluation, since the conditions of experiment were 
dissimilar. 

Clinical evidence, previously reported worlc, and the present 
studies appear to substantiate the leukopenic index as a new and 
valuable aid to supplement the usual methods of diagnosis in allergic 
studies. 
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A CHEMICAL PECULIARITY OF PELLAGRA BLOOD.* 
Second Report. 

By Coyne H. Campbell, A.B., M.D., 

INSTRUCTOR OF NEUROLOGY, UNIVERSITY OF OKLAHOMA SCHOOL OF MEDICINE, 
OKLAHOMA CITY, OKLAHOMA. 

With the Technical Assistance of 
S. R. Shaver, B.S. 

In a preliminary note,^ the author reported observations relative 
to the phenomenon of rapid iodine deeolorizatioh by the erjdhro- 
cjdic mixture of pellagra blood. In that study it was found that 
under a standard technique, pellagrous blood reduced iodine solution 
at a constantly greater rate in comparison with normal controls 
and in comparison with samples from a variet}^ of non-pellagrous 
pathologic conditions. It was proposed that this reaction might 
be of clinical value in the diagnosis of pellagra. 

During the past 4 years, further confirmatory work has been 
done, but this report deals with a study of the modification in 
technique advocated by Sotelo” in 1935. This modification in 
technique is essentially that of stirring the erythrocytic coagulum 
vdth a glass rod immediately upon adding the alcohol-ether mixture. 
The Lugol solution is then added in 1 hour. Five hours later, the 
tubes are compared with the standards. The interpretation of the 
test is as previously reported. The glass rod may be removed 
without adhesion of any particles after the mixture is thoroughly 
stirred. The mixture is stirred until it becomes a fine, granular 
mass. By this technique, the total time involved in the test is 
therefore 7 hours, in comparison with 19 hours bj" the former 
procedure. 

This modified technique and the original method were used on 
52 cases with normal controls; 17 of these cases had classical symp- 
toms of pellagra at the time of testing. In all, excepting 1, the 
tests were positive, ranging from mild to severe. Of 8 untreated 
cases, 7 gave severe reactions, and 1 a moderate reaction. One 
case which had classical symptoms of dermatitis, diarrhea and 
glossitis gave a negative reaction. This patient had been under 
treatment with yeast and pellagra diet intermittently for about 
a year, and had been taking yeast daily for about 3 weeks prior 
to the time of the test. It is believed that this latter fact had 
some bearing on the negative reaction. However, treated patients 
with active sjTnptoms of pellagra have always, with the abo\c 
^ exception, given positive reactions. 

* This work was made possible by a grant from the Medical Research lutid of 
the University of Oklahoma School of Medicine. 
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There were 8 cases with definite, classical symptoms of pellagra 
at tlie time of tJie test iviio had been undev treatment varying from 
1 to 3 months. These all gave positi^'e reactions, ranging from 
mild to severe by the original method, and from mild to moderate 
by the Sotelo modification. 

In this series, there were 3 pellagrins who had formerly been 
confined as inmates of mental ho.spitals with the diagnosis of 
“psychosis with pellagra.” The duration of treatment on these 
ranged from 3 to 5 years. They had consulted the physician with 
complaints consisting chiefly of “nervousness, general weakness, 
loss of appetite, and insomnia.” One of these patients had mild 
mental symptoms. The test was run because of the history of 
pellagra. In all 3 of these the tests were positive. 

Table 1.— Comparison of Original Test and Sotelo Modification. 


f 

I. Those cases giving vositive reactions: 

A. Definitely diagnosed, untreated, 

classical cases of pellagra 

B. Definitely diagnosed, treated 

pellagra ; symptoms present 
at time of test 

C. Cases treated over several j'^ears 

(past history of psychosis 
with pellagra; vague nervous 
and mental symptoms at time 
of test) 

II. Those cases giving negative reactio7is: 

A. Treated pellagra; symptom-free 

at time of test 

B. Definitely diagnosed pellagra, 

treated, but with classical 
sj^^mptoms present at time of 
test 

C. Suspected pellagra: 

1. Asymptomatic, and tested 

solely because of mal- 
nourished appearance 

2, Suspected because of cer- 

tain symptoms pres- 
ent. Final clinical 
diagnoses were: 
Cholecystitis 
Hypertension and neph- 
ritis 

Pulmonaiy tuberculosis 
Chronic salpingo-oopho- 
ritis 

Carcinoma of stomach 
Pernicious anemia 
C.N.S. lues 

Psychosis with cerebral 
arteriosclerosis 
Undiagnosed 


Iodine ^ Sotelo No. of 

decolorization. modification. cases. 

Severe Severe 7 

Moderate Moderate 1 

Mild to Mild to 

severe moderate S 

Mild Mild 2 

Moderate Moderate 1 


Negative Negative 11 

Negative Negative 1 


Negative Negative 9 


Negative 

Negative 

1 

Negative 

Negative 

1 

Negative 

Negative 

1 

Negative 

Negative 

3 

Negative 

Negative 

1 

Negative 

Negative 

1 

Negative 

Negative 

1 

Negative 

Negative 

I 

Negative 

Negative 

2 


Total r,2 
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_ Eleven cases of treated pellagrins who were symptom-free at the 
time were tested. • In each of these a definite diagnosis of pellagra 
had been made at the time of illness. Treatment ranged from 
8 months to 3 years. In all of these, the reactions were negative. 

There were 21 cases of suspected pellagra. The disease was 
suspected in 9 individuals solely upon the basis of existing mal- 
nutrition. These people were residing in a community camp and 
volunteered to have the test performed. They had no symptoms 
of active pellagra at the’ time. The reactions to the tests were all 
negative. There were 12 cases in which pellagra was suspected 
because of the symptomatology. The tests were performed as a 
means of excluding the diagnosis of pellagra. Dermatitis was not 
present in any of these cases. Symptoms which led to the suspicion 
of pellagra were : diarrhea and mental changes. The accompanjdng 
Table 1 reveals the final clinical diagnoses. 

The modified technique was compared with the original in each 
case and it , was found to be much more rapid, but not so Highly 
differentiating. That is to saj*^, in general, the reactions by the 
modified technique were very rapid, and in some cases, the color 
difference was not so great as in the original proeedure. It is 
found that the amount of decolorization of the iodine varies with 
the room temperature. The rapidity of iodine decolorization in 
all samples is proportionately greater with an increase in room 
temperature. It is noted that, by the new technique, in cases of 
severe pellagra, the test may be read within 2 hours after the iodine 
is added. It "is important to develop a constant technique of 
stirring the erythrocj'tic coagulum so that the texture is the same 
in the control and the patient. 

No explanation for this phenomenon of relatively rapid iodine 
decolorization by the erythrocytic mixture of pellagra blood can 
be offered by the author at the present time. Work is being done 
toward this end, but as yet, no conclusive data have been acquired. 

Conclusions. The modification in technique advocated by Sotelo 
is of definite value as a time-saving procedure. It is not so highly 
differentiating as the original method because of the increased 
rapidity of iodine reduction which takes place in both the normal 
and pellagra specimens, resulting in a less-striking difference in 
color change when compared with the standards^ Our experience 
continues to show that the erj'tlirocytic mixture of pellagrous blood 
reduces iodine more rapidly than normal or other pathologic 
specimens. 
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P AREDRINE (/3-4-HYDROXYPHENYLIS OPROPYL AMINE) . 

A Clinicai, Investigation of a Sympathomimetic Drug.* 

By \N. Osler Abbott, M.D., 

INSTRUCTOR IN MEDICINE AND IN PHARMACOLOGY, UNIVERSITY OF PENNSYLVANIA 

SCHOOL OF MEDICINE, 

AND 

Charles M. Henry, M.D., 

RESIDENT, PHILADELPHIA GENERAL HOSPITAL, PHILADELPHIA. 

(From the Gastro-intestinal Section of the Medical Clinic, Hospital of the University 

of Pennsylvania.) 

Paredrine (the name which has been applied to /3-4-h3'droxy- 
phenylisopropylamine) was first described in the literature of the 
German patent office in 1913,“* but has aroused little interest since 
that time. It belongs to the class of sympathomimetic drugs both 
on the basis of its chemical structure (Fig. 1) and of its behavior 
in animals.^ - The common drugs of this type produce so many 
simultaneous efl'ects that their use for any specific purpose is limited. 
On the chance that paredrine allied as it is, on the one hand, to 
epinephrine and on the other, to ephedrine, might possess some of 
the characteristics of this group to an intensified degree and others, 
if at all, onB'^ to a slight extent, we were led to determine more 
extensively its action in man. Our purpose has been not so much to 
treat disease as to study the reaction of the normal adult to the drug; 
nevertheless, when the presence of certain diseases enabled us better 
to demonstrate specific effects of the drug, we have used suitable 
patients. Several series of studies differing widely in method have 
enabled us to formulate a more or less complete picture of the usual 
response of the indi\ddual as a whole to paredrine in various dosages, 
and to observe the occasional unusual reactions. 

Material and Methods. Tlic subjects upon whom these observations 
were made may be grouped as: 1. hcaltliy individuals, usually medical 
students; 2, hospital patients subject to illnesses not affecting the exi)cri- 
ments; and, 3, patients whose pathological physiology was such as to sug- 
gest that a sympathomimetic drug might affect it. Both sexes were in- 
cluded but the extremes of age avoided. 

In the main, routine methods of clinical examination served for a study of 
the effects of the drug on the heart, the pulse, the blood jnessure. the urine 
flow, the pupils, the nasal mucosa and on the duration of local anesthesia 
of the skin. In addition, certain special studies were made, including those 
on intraocular tension by a Schiotz tonometer, on the movements of the 
small intestine by an intraintestinal balloon system^ and by fluoroscoi)y after 
an opaque meal, and on sldn temperature changes as determined by a 
thermocouple-galvanometer system. 

Results. I. Systemic Administration. A. Effects of Single Doses. 
1. ONTiiECAuniovASCUL-VRSYSTEM. (fl) Blood rrc.s'.fiirc: Paredrine 
caused a rise in blood pressure (Table 1) when 10 to 20 mg. were 

Aitlod hy a Rrant from Smith, Klino ^ Fioih'Ii Lnl>^>r:itorio^. 
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injected subcutaneously or when 20 to 40 mg. were given by mouth. 
Larger doses up'to 40 mg. subcutaneously and to 60 mg. by mouth 
were used in some instances, but occasionally produced unpleasant 
symptoms; smaller doses were ineffectual. Only one unpleasant 
reaction occurred within the ordinary range of dosage. Orally ad- 
ministered, paredrine as compared to ephedrine produced its effect 
more rapidly, but acted for a shorter time (Fig. 2) ; injected, paredrine 
likewise acted more quickly than epinephrine, but it maintained its 
action for a longer period (Fig. 3). 
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Fig. 1. — The chemical relationship of paredrine to epinephrine and to ephedrine. 


(b) Cardiac Mechanhm: The heart rate decreased as the blood 
pressure rose in almost every case (Table 1, Figs. 2 and 3). ^ The 
rhj'thm was occasionallj^ altered^ extras3'Stoles appearing not infre- 
quentl}’', while in two instances a persistent coupling of the beats 
occurred during the height of the blood pressure rise: once in 

of Addison^s disease and once in a normal 3'oung woman of - • 
S\’'stolic murmurs and splitting of the heart sounds often accom- 
panied the rise in blood pressure. _ 1 + . 

(c) Shin Temperature: The temperature of the skin over the oe 

pulps of 13 normal individuals was tested after. oral doses of - 0 



Table 1. — The Objectiv'e axd Subjective Effects of Single Doses of Paredrine. 
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60 mg. of subcutaneous doses of 10 to 20 mg. had been given. In 
10, no definite change occurred; in 1, following an injection of 40 
mg., the temperature fell slightly; in 2, after the injection of 20 
mg,, a definite rise took place. These observations confirm the im- 
pression one occasionally receives of a slight flush after paredrine, 
in sharp contrast with the usual pallor and fall in skin temperature 


Pabedrine and Ephedrine. Blood Pressure and Pulse Changes. 



after epineplirine (Fig. 4). In 5 of 6 cases of Buerger’s disease tested 
after paredrine, little change in skin temperature resulted; in 1 
individual, 1 of 2 upon whom periarterial sympathectomies had been 
done, an oral dose of 40 mg. caused the skin temperature to rise 
abruptly (Fig. 5), in the diseased leg only. A similar result ^^as 
subsequently obtained in this individual by 90 mg. of ephec nnc. 
In both instances this rise in temperature coincided with tlic rise o 
blood pressure. 
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{d) Urine Floio: In 13 subjects the urine flow was measured for 
2 hours before and for 2 hours after giving the drug. In eacli in- 
stance the fluid intake of the subject was restricted to a measured 
volume of water given hourly during the experiment. The volumes 
of the urine collection bore in general a direct relationship to the 
blood pressure changes (Table 2). Traces of protein were detected 
only twice during these experiments. 


Pabedrine and Epinephrine. Blood Pressure and Pulse Changes. 



45 30 15 o 30 45 60 00 120 150 IBO 210 


Fig. 3. — The comparative cfTccts of paredrine and epinephrine upon the bloofi 
pressure. EfTective doses of the two driips wore injected subcutaneously into nonnal 
subjects. The results upon 5 unsclectcd- cases from each proup arc jire-ented. 

2. On the Gastro-Intestinab System, (o) SitbjrHirc 
ioms: Subjective evidence of tlie effects of paredrine on tlie digestive 
tract was notably lacking- in all but 2 subjects. In these 2 severe 
reactions occurred, as will be described later. In no other instance 
was nausea, vomiting, abdominal distre.'^s or call to stool observed. 

{b) Objrcfirc Evidence: Two cases were studied by the balloon 
method. Kymographie tracings of duodenal contractions showed no 
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Paredbinb and Epinephrine. Skin Temperature Changes. 



MINUTES 



MINUTES 

Fio. 4.-Tbc comi.arativc cfTects of parodrine 
temperature. Etfective doses of the two drugs and the 

each group 5 cases were selected for presentation, those sho^Mng the grcuit 

least responses being included. 
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evidence of a response to either 49 mg. by mouth or 20 mg. sub- 
cutaneouslJ^ Records of ileac contractions in the same individuals 


Buerger’s Disease. Periartertal^Sympathectomy. 




Fig. 5. — Tho cfTeot of parodrino and cpliodrine upon a of JJucr^rfrV 
TIio comparative cfTeots of the two drims upon tlie normal ami upon the afTrc tet! 
foot arc shown. ThouRh only the ephodrine cau'^ed a coolinp of the normal foot, I Kith 
drugs eauFcd warming of the diseased foot coincident with tho incrca^-od blood ]>r en- 
sure. A bilateral poriarlcrial syinjiathectoiny had Ikhui perform e<l upfm tlii** pnti^mt 
G weeks befor-e these observations wore made, but upon another <*aw* of Ibn'rgfT’s 
disease similarly oi>erated u]>on, no such remits were ohtaineth 
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showed, in one, after the oral dose no effect, in the other, after the 
subcutaneous injection a slight decrease in activity. Simultaneously 
with th.e taking of the balloon records in the subject receiving the 
subcutaneous injection, an opaque meal of barium sulphate was 
observed under the fluoroscope. Gastric activity remained normal, 
but a slight decrease in small intestinal activity was noted. 


Table 2. — Effect of Paredrine on the Urine Flow. 


Rise in Fluid 

Dose* Mode S 3 ’^stolic intake Urine collections in cc. 


in 

mg. 

of 

admin. 

Age. 

B. P., 
mm. Hg. 

per hour, 
cc. 

1st hr. 

2d hr. 

3d hr. 

4th hr. 

Ratio.t 

Pro- 

tein. 

20 

Mouth 

50 

24 

100 

40 

75 

80 

115 

10/17 

0 

20 

Mouth 

59 

60 

100 

50 

65 

125 

50 

10/15 

0 

40 

Mouth 

30 

54 

100 

40 

140 

140 

125 

10/15 

0 

40 

Mouth 

51 

36 

100 

15 

28 

33 

50 

10/20 

0 

40 

Mouth 

■21 

10 

100 

33 

235 

75 

60 

10/5 

0 

40 

Mouth 

30 

100 

200 

25 

80 

360 

200 

10/53 

0 

40 

Mouth 

26 

52 

200 

75 

225 

650 

260 

10/30 

+ 

40 

Mouth 

27 

84 

200 

54 

38 

85 

55 

10/16 

-f 

60 

Mouth 

26 

62 

200 

52 

140 

470 

320 

10/41 

0 

60 

Mouth 

30 

26 

100 

160 

140 

110 

150 

10/9 

0 

20 

Hypo. 

16 

64 

100 

30 

40 

70 

225 

10/42 

0 

40 

Hypo. 

26 

48 

200 

52 

140 

470 

320 

10/41 

0 

40 

Hypo. 

29 

96 

100 

54 

100 

250 

210 

10/30 

0 


* Drug given after the second hour urine collection, 
t Ratio of the average hourly output before and after the drug. 


3. On the Central, Nervous System. In no subject receiving 
a dose insufficient to produce blood pressure elevation did central 
nervous system symptoms occur. With effective doses, palpitations, 
a sense of tightness across the lower chest and sweating occurred, 
but in none of them was a tremor of the fingers or a sense of appre- 
hension apparent. Mild headache occasionally appeared,^ be- 
coming very intense in the 3 subjects who showed marked reactions. 
It was impossible to know whether these effects were due directly 
to central nervous sj'^stem stimulation by the drug or secondarily to 
the effects of the h^^p^rtension which it had produced. 

4. On the Respiratory System. Aside from its local action on 
the nasal mucosa, the most important site of possible respiratory 
system effect was expected to be the bronchial musculature. As the 
normal subject provides little opportunity for detecting broncfiial 
relaxation, asthmatics were studied during acute attacks. The 
drug was given in doses of 20 to 40 mg. by mouth and of 10 to 20 mg. 
subcutaneously to a few suitable patients during repeated attac 'S. 
While some slight relief of the attack was usually observed from 
5 to 10 minutes after the time of administration, most of the attac 'S 
continued until epinephrine was injected. ^ In no case did proinp 
relief of asthma occur following paredrine in a manner compara ) c 
to that seen after epinephrine. 
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B. Effects of Eepeated Doses. Three bedfast patients, <a boy of 
16 years, and an adult, both with Pott’s disease, and a second adult 
with chronic tuberculosis of the hip, were studied with regard to 
cumulative effects. After a week’s observation of the pulse and 
blood pressure, a dose of 20 mg. of paredrine was given 3 times a 
day for a week. In none did a significant change in the blood pres- 
sure or the pulse occur. None complained of headache, insomnia, 
palpitations, loss of appetite, change in bowel habits or of pain. 

C. Undesirable Eeactions Following Systemic Administration. Fol- 
lowing but 3 of the 574 doses of paredrine the effects of wliich we 
have observed, have definitely undesirable reactions occurred, and 
in each instance the dose was large. Two severe reactions occurred in 
group of 6 subjects who received 40 mg. of the drug subcutaneously, 
and 1 moderately severe reaction in the group of 14 who received 
the same dose by mouth. 

Case Abstracts. Case 1. — G. H., a white, male, medical student aged 23, in 
normal health, was given 40 mg. of paredrine subcutaneouslj". In 5 minute.s 
the blood pressure had arisen from 112/50 to 132/00 with the appearance of 
mild palpitations. In 10 minutes the pressure had risen to 190/90 and a 
severe throbbing occipital pain had suddenlj’’ appeared. Extreme nausea 
followed as the blood pressure reached 200/90. Nitroglycerine (0.0 mg.) 
was given bjy mouth 25 minutes after the paredrine, with no ajiparent effect 
on the blood pressure or on the sjmiptoms. Profuse sweating was constantby 
apparent and 15 minutes later vomiting ensued. A second. 0.0 mg. dose of 
nitroglycerine was given ^ hour later, again vyithout effect on blood pressure 
or symptoms. The headache persisted in intense form for an hour, gradualby 
subsiding as the blood pressure fell, but in modified form it remained 
throughout the ne.xt day, and appeared after the slightest e.xertion for 2 
more days. 

Case 2. — M. S., a white woman aged 22, admitted because of migraine 
attacks recurring over a period of 4 years, was given 40 _mg. of paredrine 
subcutaneousby during a period of normal health. Within 5 minutes her 
blood pressure had risen from 10S/7G to 140/80 and she began to complain 
of a pain in the right parietal region and of nausea. The pain then became 
diffuse and throbbing, rapidby increasing as the blood pressure rose to a 
peak of 170/90. At this time, 25 minutes after the paredrine injection, her 
pain was so intense that she was given an injection of acetyl /3-mclhyl- 
clioline. Her blood pressure immediately fell to 104/50 with prompt 
abatement of the headache but with the usual drenching sweaC The {jul.-^e 
rose to 140. A dose of 0.4 mg. of atropine sulphate was injected sub- 
cutaneously 10 minutes later, and the blood pressure rose to 124/90, ac- 
companied In' a fall in pulse rate to 04. The pain then recurred with great 
intensity in the vertex, accompanied by nausea and vomiting, and per- 
sisted unabated until relieved bj' morphine. The subject described this 
reaction as being much worse than any of her migraine attacks. 

Case 3. — B. R., a white male aged 44, admitted to the hospital for the 
study of a chronic jiain in the lumbar region, wa« given 40 mg. of paredrine 
by mouth. He developed a throbbing frontal headache 45 minutes later, by 
which time his blood pressure had risen from 9S/0S to 1S4/120. Sweating, 
nausea and retching accompanied the headache, and all symptoms .<--ub=idcd 
together as the pressure fell. The headache disappeared 1 hour and .50 
minutes after the paredrine had been given. 

VOL. 103. KO. T). — MAT, 1037 04 
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II. Local Administration. A. Ocular Effects.* In 22 instances 
the effects of a paredrine solution dropped into the conjunctival sac 
were observed (Table 3). The drug uniformly produced mydriasis, 
while in no instance was loss of accomodation observed. In no 
case was irritation felt or evidence of it seen. The intraocular 
tension was tested in 5 cases receiving solutions varying from 
0.15 to 2%, but no increase in pressure was noted. The full 
mydriatic response usually appeared within 60 minutes, and the 
total duration of effect was about 6 hours. The mydriasis could be 
readily neutralized by miotic drugs. 


Table 3. — Effect of Paredkine ok the Eye, 


(All solutions were administered by the instillation of 3 drops into the conjunctival 
sac,) 


Time intervals. 


Concentration 

Beginning 

Maximal 

Duration of 

Degree of 

of paredrine, 

dilatation, 

dilatation, 

dilatation. 

dilatation. 

per cent. 

min. 

min. 

hrs. 

mm. 

0.1 

0 

0 

0 

0 

0.1 

0 

0 

0 

0 

0.15 

30 

GO 

G 

3.0 

0.15 

0 

0 

0 

0 

0.15 

15 

75 

6 

3.0 

0.15 

0 

0 

0 

0 

0.15 

50 

50 


0.5 

0.15 

50 

50 


0,5 

0.15 

0 

0 

6 ’ 

0 

0.15 

0 

, 0 

0 

0 

0.15 

30 

70 


1.5 

0.25 

10 

20 

6 

1.5 

0.25 

20 

50 

G 

3.5 

0.25 

30 

' 50 

G 

2,0 

0.25 

30 

50 

G 

2.5 

0.25 

20 

50 

e 

2.0 

0.26 

25 

60 

C 

4.0 

0.5 

15 

45 

7 

*4.0 

1.0 

15 

50 

7 

4.0 

2.0 

13 

120 

7 

5.0 


B, Duration of Local Anesthesia. Two series of observations were 
made upon the power of paredrine to prolong procaine anesthesia 
following intradermal injection (Table 4). A solution of 0.2% 
paredrine was totally ineffective as compared to an epinephrine 
solution of 1:500 of that concentration. Instead of the zone of 
blanching produced by epinephrine at the site of injection, paredrine 
produced an erythematous area. 

C, Action on the Nasal Mucosa. 1. Normal Subjects. In 17 
individuals, solutions of 0.25% were applied directly to the nasal 
mucosa. In no case did this fail to produce blanching and ap- 
preciable shrinking within 5 minutes. No irritation was complaincc 
of. The duration of this effect was from 2 to S' hours. 


^ Our thanks are extended to Dr. W. E. Fry for his kind as.slstance in the making 
of these observations. 
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2, Subjects •\\t:tii Congestion: In 22 patients with acute or 
chronic rhinitis it was determined that 0.2o to 1% Avas sufficient 
to produce shrinkage. Then to each patient was given a 1-wcek’s 
supply and he Avas interviewed upon his return. All of S patients 
Avho received 1 % paredrine had obtained unequiAmcal relief, AA'liile 
in the remaining 14 cases, A'ariable results AA^ere secured. 


Tabi>e 4- — The Effect of Paredrine and Epinephrine on the Duration of 
Procaine Local Anesthesia Following Intradermal Injections of O.I cc. 


Duration of an&sthc^ia. 


Solution 

and 

concentration. 

Distilled water 
Procaine 
Paredrine . 
Epinephrine 

Per cent- 

! . . . 1.0 

. . . . 0.2 

. . . . 0.002 

Subject 1, 
min. 

10 

25 

0 

20 

Subject 2, 
rain. 

20 

20 

10 

0 

Procaine 

. . . , 1.0 



Epinephrine 

. . . . 0.001 

S5 

75 

Procaine 

. . . . 1.0 



Epineplirino 

. . . . 0.002 

S5 

1C5 

Procaine 

, . . . 1 0 



Paredrine , 

. . . . 0.01 

30 

10 

Procaine 

. . . . 1.0 



Paredrine . 

. . . . 0.05 

15 

20 

Procaine 

. . . , 1.0 



Paredrine . 

. . . . 0.1 

25 

25 

Procaine 

. . . . 1.0 



Paredrine . 

. . . 0.2 

25 

15 


.3. A Subjective Comparison aautii Epiiedrine in Dise.vse 
Conditions:* To each of 20 University students applying to the 
Student Health Department for relief of acute rhinitis or sinusitis, 
3% ephedrine and either 1% or 3% paredrine in aqueous solution 
AABthout a preserA^atiA’•e AA^ere giAmn. Those comparing the ephedrine 
Avith the 1 % paredrine tended to faAmr the former as more effectiA’e, 
in spite of its local irritant quality. Wlien 3% solutions of the two 
drugs AA'ere compared, a preponderanqe of opinion fuA’-ored the 
paredrine as being equally effectiA'’e and less irritant. The insolu- 
bility of paredrine in oil prohibited its use in this medium. 

Discussion. The results of this study of the effect of paredrine 
on man, confirm in general the studies by Alles* and by Alles and 
Prinzmetal,- of the action of the drug on animals, and similarly 
their conclusion that it is a .symjiathomimetic amine. Like the 
other drugs of this t^qie, it markedlj’’ increases the blood pressure, 
presumably due to its producing A'asoconstriction, though if this be 
the case, it is not clear AA'hy no striking pallor, cooling of the skin, 
or oliguria such as AA-as usually found by StarU to follow the adminis- 

* Our tlmtiks are duo to Dr. II, D. Lec*< and to hi' staff in the Student Health 
Department of the University of Pcnii'jjdvania, for irrantinj: the facilities for tlii-? 
study, and for invaluable cooperation In carrjnnt: it out. 
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tration of epinephrine and ephedrine, was detected, or furthermore, 
why the drug fails to prolong local anesthesia in the skin, and why 
when injected intradermally it sometimes produces a local flush. 
A point perhaps of- practical interest, though one not specific for 
paredrine, was its effect in a case of Buerger’s disease in increasing 
the local temperature of the diseased part. In the observed indi- 
vidual, the leg vessel- whether from increased rigidity, or less proba- 
bly from partial ablation of the vasoconstrictor nerve supply, ap- 
peared to react as an inert tube by conducting a greater volume flow 
in response to a greater head of pressure. The slowing of the pulse 
following paredrine administration is doubtless a reflex through the 
depressor mechanisms, for the extrasystoles and the instances of 
coupled beats observed suggest, if anything, an increased irritability 
of the heart. 

Gastro-intestinal actions, if any are produced by this drug, are 
probably of no practical significance. 

The central nervous system may be stimulated, but little has been 
observed by us that could not be attributed to the rise in blood 
pressure per se since Schmidt^ has shown that drugs raising the blood 
pressmre increase the blood flow in the brain. No residual tremor or 
insomnia has been seen in subjects taking repeated doses, and 
residual headache after the fall in blood pressure has occurred but 
once in our subjects. 

In the relief of asthmatic attacks we have been unsuccessful with 
doses which vre felt at liberty to use. 

In the eye it appears to be a harmless, but effective, mydriatic 
of rather evanescent action, and perhaps advantageous for use in 
temporarily dilating the pupil. 

Upon the nasal mucosa, paredrine has an action like ephedrine, . 
and probably distinguishable from it only by being somewhat less 
irritant in water solution. If in the course of time it should prov'e to 
be free from a central nervous system stimulating activity, it might 
find a place as an ephedrine substitute, though lack of solubility in 
oil is a point against it in this regard. 

It may be said then, that in the light of our experience with the 
action of paredrine upon human subjects, it may be defined as a 
sjmapathomimetic amine of considerable potency and fair relia- 
bility, whether given by mouth or subcutaneously, exhibiting its 
most definite effect by raising the blood pressure, and possessing 
potentialities for an extreme and unexpected vigor of action that 
suggest more an idiosyncrasy than a slight increase of susceptibility 
on the part of the subject for the drug. 

Summary. 1 . Paredrine is a drug related in chemical composition 
to epinephrine and ephedrine. 

2. In raising the blood pressure it is about one-fiftieth as poten 
as epinephrine if given subcutaneously, and is about twice as po en 
as ephedrine when given by mouth. 
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3. Its chief clinical actions are to raise the blood pressure, to 
dilate the pupil and to constrict the nasal mucosa. 

4. It occasionally produces exaggerated reactions suggesting an 
idiosjmcracy rather than an overdosage. 
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OBSERVATIONS ON CORAMINE. 

By Joseph Henry Cowan, M.D., 

ATTENDING PHYSICIAN, FROM THE DEPARTMENT OF MEDICINE, CHRIST HOSPITAL AND 
HOME FOR CON^’-ALESCENTS OF CHRIST HOSPITAL, JERSEY CITY, N, J. 

The first published reference to the drug, Coramine, appeared 
in a paper by Lagier,^^ in which, under the name nicotinic acid 
diethylamide, its pharmacologic properties were discussed. Two 
j'ears later, Faust® suggested the more properly descriptive name, 
pyridine-beta-carboxj^diethylamide, and briefly reviewed the facts 
regarding its synthesis and physiologic actions. Using a 25% 
aqueous solution under the trade name, Coramine, Thannhauser 
and Fritzel^ concluded that the new drug was of definite value in 
the treatment of collapse and of cardiac decompensation. The 
interest aroused by Coramine since Lagier’s report has been marked ; 
almost 1400 publications dealing with it have made their appearance. 
Obviously, it would be impossible adequately to review these 
reports in the limits of a single paper; partly because of this and 
partly because of the excellent reviews recently published by Wood'’ 
and Daly,® only those papers bearing directly on the problem 
which engaged my interest will be discussed in any detail in the 
present communication. 

That Coramine is a powerful respiratory stimulant has been 
definitely established; the action being directly on the medullary 
center or through the carotid sinus. The direct application of this 
respiratory action has been made successfully in many forms of 
respiratory depression: as in the course of certain acute infectious 
diseases or in poisoning by carbon monoxide, anesthetic agents, or 
by overdosage Avith A'arious h;\'pnotic drugs. The demonstration 
of a direct action of Coramine on the circulation ofl'crs difficulties 
in intact animals and human beings. TJicre is, first, the complicat- 
ing factor introduced by the well-recognizcd respiratory stimulation 
from Coramine; the deeper and more forceful respirations im{)roving 
flow of blood to the hc.art. Then, too, various adjustments and 
alterations in the circulatory system may, at times, be cornpensa- 
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tory in nature, and at others be so combined as to render positive 
explanation impossible. Experiments with the isolated heart are 
open to the objection that conditions with it are so utterly artificial 
as to fail to give a correct picture of the behavior of this organ in 
the intact aiiimal. 

The results of experiments carried out by different investigators 
with the object of ascertaining the nature of the Coramine action 
on the^ circulation have not been in complete harmony, as might 
be anticipated from the brief outline of the difficulties in the way 
of a study of such a nature. The earlier investigators, Lagier,“ 
Eaust,® Uhlmann,^® Asher,-^ and Burgi and Gordonoff,^ concluded 
that Coramine was a stimulant to the circulation, acting on the 
myocardium or by vasoconstriction. Leyko,^ employing the Star- 
ling heart-lung preparation from the cat, described an increase in 
■ diastolic excursions of the heart and an increase in coronary fiow 
following administration of Coramine. This increase in coronary 
flow was also observed by Greene;® and Mezey,^® noting a similar 
effect on the coronary vessels, reported an increase in the diastolic 
excursions of the heart in the Starling preparation when Coramine 
was injected. 

Numerous clinical observations suggest circulatory improvement 
from Carmine medication.®’ Especially worthy of note 

were the observations by Guth,®“ showing that the administration 
of Coramine was followed by a definite increase in the rate of blood 
flow. In this country, Wood^’’ has used Coramine chiefly for its 
action "on the respiration; but he offers evidence to indicate that 
under its influence the depressed circulation, also, is stimulated by 
the drug. Dalj’-,® too, finds that Coramine is of distinct value, not 
only as a respiratory stimulant but also because of its favorable ^ 
action on the myocardium. Gilmore® reports excellent results fol- 
lowing Coramine administration to patients with the so-called 
‘ffieuro-circulatory asthenia;” a condition which this author regards 
as a definite pathologic entity and not merely a manifestation of a 
neurotic constitution. In a recent excellent paper dealing with 
acute coronary thrombosis, Winslow’® states that both respiratory 
and circulatory stimulation may be effectively produced by Cora- 
mine; expressing the opinion that it is "a rapidly acting, non-toxic 
heart stimulant, as well as a coronary dilator.” 

Studies of the electrocardiographic changes induced by Coramine 
are few. Frommeff states that the electrocardiograms of frogs and 
toads show a slowing of the heart rate and a shortened P~R interval 
under its influence. In guinea pigs and rabbits, on the contrmy, 
there occurs a tachycardia, apparently from an action on the sino- 
auricular node. The P~R interval is shortened in the heart O’ 
warm-blooded animals also; but slowing of the heart and A-R b oc ' 
may occur in the agonal stage after administration of. fatal doses o 
the drug. The previous administration of atropine does not mo i J 
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the effect of Coramine on the batrachian Jieart; but section of vagi 
and sympathetic in the guinea-pig lessened the response to Coramine 
subsequently administered. Eisner^ compared the effects of Cora- 
mine Avith those of digitalis and camphor in a small series of patients, 
,and concluded that Coramine had no effect on conductivity, differing 
thus from digitalis. 

The present investigation was undertaken in the hope of shedding 
additional light on the circulator^’^ action of Coramine, chicfl}'’ by 
electrocardiographic studies, but also by other observations which 
yielded results at times that Avere of interest. EIcA'cn patients AA'cre 
obserA^ed over varying periods of time: 5, Avith no organic lesions 
of the heart, as controls; 6 Avith A'^arious types of heart disease. In 
all instances, a control electrocardiogram Avas taken before insti- 
tution of Coramine administration, and later tracings Averc made 
at frequent intervals during the period of observation. Coramine 
was given orally in fruit juices; the oral administration being sup- 
plemented in certain instances by intramuscular or intraA'enous 
injection of the ampule solution. All other medication, save the 
Coramine, was discontinued during the study, except Avhen the 
contrary is noted. The essential data obtained in this study are 
given in the folloAving abridged case histories. 

Case Abstracts. Case 1.— A female liospital librarian, aged 5.5, Aveight 
161 pounds. Examination is essentiall}'^ negatiA'e, except tliat heart is 
slightl}’- enlarged and blood j^ressure low, 100/78. B. M. R. A'aried from 
— 1 to —25. On March 26, 1936, control electrocardiogram showed left 
axis deAuation, sinus arrhythmia; P-R interA’al, 0.18 .second; QRS, 0.04 
second. On this daj’’, Coramine, 20 minims tAvice daily by mouth, was 
commenced. 

On March 30, 1936, after 4.da3’’s’ medication AA'ith Coramine, the patient 
volunteered the statement that she AA'as feeling better. Her blood jire-ssure 
AA'as 115/70 and heart sounds Avere more distinct. Electrocardiogram: 
sinus rhythm; P-R interA^al, 0.16 second; QRS, 0.04 second. 

Repeated electrocardiograms were taken betAA'een March 30 and MaA' 10, 
1930. At this latter date, patient felt greatl.A’’ improA'ed; her blood pres.sure 
AA'as 130/80, and her AA’eight 170 pounds. Electrocardiogram shoAved left 
axis deA'iation; sinus rhj'thm; P-R interA’al, 0.16 second; Q R S, 0.06 second. 
The A'entricular complexes showed CA’idence of increased electrical A'oltages 
and the T aavia'cs in Leads 1 and 2 AA’ere slighth' reduced. 

Comment. Coramine was giA'en by moutli, 20 minims morning 
and eA'cning, oA’er a period of 47 days; a total of ISSO minims (nearly 
4 ounces) being taken. This patient, belonging to tlie group of 
neurocirculatory asthenia, Avas clinically improA'cd during the i)criod 
of Coramine administration. Tliere Avas a decided absence of com- 
plaints, a continuous sense of AA-ell-being; the hypotension, Avliich 
usually ranged from 100 to 110 systolic and seemed to be such a 
disabling factor, AA’as elcA-ated to 130, Avith a pulse pressure ranging 
from 40 to 50 mm. GiA'cn OA’cr a period of 7 aa’ccIcs by mouth, 
Coramine produced no untoAvard physiologic effects such as nausea. 
A’omiting, diarrhea or anorexia; on the contrary, in this particular 
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instance, appetite was improved and the patient gained 9 pounds. 
The urine remained normal during the entire period. Cardiograph- 
ically, no evidence of toxic changes in any of the components of 
the cardiac cycle could be demonstrated. The earliest graphic 
changes appeared to be an increase in the voltage of the main 
ventricular complexes of all leads, which changes remain consis- 
tently. Changes in the size and shape of the T wave of Leads 1 and 
2 occurred, essentially directed toward a lowering of the voltages 
slightly, and a tendency of these waves to become diphasic. (The 
phenomenon of electrical alternation which was present at the onset 
of this observation was more clearly emphasized under the admin- 
istration of Coramine.) 

Case 2. — A male laborer, aged 41, weight 107 pounds. Examination 
was negative, save for a heart rather small in size. On March 21, 1936, 
control elQctrocpdiogram showed P-E interval, 0,18 second; 0.04 

second. Coramine, 30 minims twice daily was started. 

Two days later, patient reported that lie felt better. The electrocardio- 
gram on this date showed no material alteration from control, except slight 
increase in the size of the main ventricular complexes in Lead 2, and an 
increase of from 2 to 3 mm. in Lead 3. The heart sounds were definitely 
louder than at the time of the first observation. On April 6, electrocardio- 
gram showed sinus rh 3 dihm; P-R interval, 0.18 second; Q R >8, 0.05 second; 
and P I isoelectric. The T waves were larger in all leads. 

Comment Coramine was administered by mouth over a period 
of 35 days, the total quantity taken being 140 cc., with no untoward 
effects. No toxic changes could be demonstrated clinically, or 
graphically in serial electrocardiograms taken over this period. The 
most pronounced and consistent changes w^ere an elevation of the 
voltage of the main ventricular complexes in all the leads, but most 
marked in Lead 2, lesser fleeting changes occurred in the T waves. 
Clinicall^^, this patient remained in a state of euphoria, with good 
appetite, and volunteered the information that he was able to carr}" 
on his work with greater eflSciency and less fatigue. 

Case 3. — A male laborer, aged 40, weight 150 pounds. Examination 
negative, except for blood pressure of 100/65. On March 24, 1936, control 
electrocardiogram showed sinus rhj’thm; P-R interval, 0.16 second; QRS, 
0.04 second. The administration of Coramine, 30 minims t^ce daily, was 
started. March 26, patient reported no change. Electrocardiogrmn showed 
a P—R interval of 0.18 second and Q R S of 0.08 second, with increase m 
the amplitude of all the components. The final electrocardiogram, June 1, 
1930, showed sinus rhythm; P-R interval of 0.16 second; QRSj 0.08 second. 

Comment. No significant changes were noted in blood pressure 
reading, pulse rate> heart sounds or urinalj’^ses. Graphically tlie^ 
earliest change, noticed following the administration of Coramine, 
wms an increase in the voltage of all the main ventricular complexes, 
wdiich remained consistently' tliroughout the investigation. Lesser 
clianges in the T wave were variable. 
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Case 4.— A female laundr}’- worker, aged 26, weight 127 pounds. Exam- 
ination revealed, as the onlj’’ significant feature, a ver}’- active carotid sinus 
reflex. 

On March 26, 1936, electrocardiogram showed sinus rhythm; P-7? inter- 
val, 0.16 to O.IS second and QRS, 0.08 second. Coramine, 20 minims 
twice dail}--, was started. 

April 2, the patient was euphoric. Electrocardiogram showed sinus 
rhjdlnn; P-R interval, 0.16 second; Q R S, 0.06 second. Tliere was a small 
U wave in Leads 1 and 2. Lead 1 showed a nodal or ventricular premature 
beat in tlie course of normal sinus rhythm; T3 isoelectric and tending to 
positivity. Ventricular complexes in Leads 1 and 3 showed increased 
amplitude. 

Comment. This control case was available for ojily a short 
period of study, subsequent efforts to gain her cooperation being 
of no avail because she said she felt so well. A total of 24 cc. of 
Coramine orally was administered to this patient with no untoward 
physiologic or toxic effects. This patient was subject to fainting 
or syncopal attacks as a result of a bradycardia from an unusually 
high vagal influence. This was very beautifully demonstrated in 
the electrocardiogram by using only gentle pressure over the carotid 
sinus, as on one occasion the heart rate dropped to 20 on moderate 
pressure, and she represented such a sensitive mechanism I was 
afraid to manipulate too Augorously for fear of producing ventricular 
standstill. During this period of Coramine administration she 
experienced no faintness or syncope. The heart remained about SO 
and the patient felt well. The earliest graphic change was an 
increase in the voltage of the main ventricular comple.xes, this 
change remaining consistently until observation ceased. 

Case 5. — A tailor, aged 44. Ph,ysical examination negative. On April 10, 
1930, control electrocardiogram sliowcd left axis deviation; .^inu.s rliytlim; 
P-R interval, 0.18 second; QRS, 0.08 .‘■'ccond. Coramine, 20 minim.s 
three times dailj', was started. April 22, after a total dosage of 720 minims 
of Coramine, patient showed a gain of 0 j)ounds and rcj)orted that lie was 
definitely more energetic and able to carr}' on his work witli less fatigue. 
Electrocardiogram on this date sliowed left axis deviation; P-R interval 
of 0.2 second; Q R S, 0.08 second; enormously large Tl, 10 mm. in height; 
72, 7 mm. in height; and 73 inverted. 

Comment. These changes were particularly present in Leads 1 
and 2. Taken over a period of 12 days the patient showed no 
untoward ph>’siologic effects, lie reported a state of well-being 
at all times, an increased efficienc}’ in performing liis Avork and a 
lesser consciousness of fatigue. 

The cardiac and circulatory efficiency appeared to be increased 
by the Coramine administered. Apparently improvement in the 
stroke output and the minute volume output definitely increased 
the Avork capacity of the heart, thus bringing about an cnchanced 
circulatory efficiency. 
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Case 6.— A male piano worker, aged 60, with a history of .a chancre 
30 years ago, and only local treatment. Substernal pain on exertion for 
the past 5 years and attacks of nocturnal dyspnea. His systolic blood 
pressure was stated to be 238 mm. in January, 1934, and a 4“|" IV as*sermann 
reaction was reported at this time. Active antiluetic treatment was carried 
out for 2 years, but his condition became steadily worse, so that he was 
unable to walk without development of substernal pain. 

April 12, 1936, examination revealed a well-nourished man with a blood 
pressure of 180/0. Eye grounds showed narrow, tortuous vessels. Left 
border of heart well outside nipple line. Loud diastolic murmurs heard 
in second right interspace and at the base to the left of the sternum. Corri- 
gan pulse, tracheal tug, pulsating cervical vessels, and other signs of aortic 
regurgitation were present. Fluoroscopy in the A-P view showed a marked 
rounding and elongation of the heart and elongation of the aorta, with 
accentuated knob. The descending aorta was eidarged and probably 
aneurysmal. Slight enlargement of the liver. The diagnosis was luetic 
aortitis, with aortic regurgitation, and aneurysm. April 13, 1936, control 
electrocardiogram showed sinus rhythm; P-R interval, 0.2 second; QRS, 
0.08 second. The QRS was aberrant; T2 and T3 were negative and cove 
plane; P2 broad and bifid. Coramine, 30 minims twice daily, was started 
April 15, electrocardiogram unchanged, save for some increase in the ampli- 
tude of the main ventricular complexes. May 11, patient reported that 
he was definitely better and that he had walked up a steep hill without 
dyspnea or substernal pain. Blood pressure was 158/0. May 18, patient 
volunteered the information that he had not felt so well for the past 2 years. 
He was able to continue his work as a piano timer with no discomfort. 
The electrocardiogram on this date showed a great increase in the voltage 
of the main ventricular complexes in Lead 2. 

Twice to three times weekly, 5.5 cc. of Coramine were injected intra- 
muscularly in addition to ,the re^larly administered oral medication. 
May 20, patient was not complaining, but on auscultation of the heart 
sounds, premature beats •within the regular sinus rhjiihm could be detected 
at every eighth, or at times, every fourth beat. The electrocardiogram 
showed a P-R inten^al of 0.2 to 0,26 second and, in Lead 2, coujjled rhythm 
at intervals of 4 to 8 beats, and the occurrence of premature auricular b^ts 
in the Lead 3, the question arose as to whether these changes were signs 
of an earty toxic action of Coramine. Since the man^s condition was good, 
it seemed permissible to continue Coramine medication under careful 
obsen^ation. On Ma 3 ’^ 25 the patient complained that his heart had been 
acting queerty, but the electrocardio^am on this date showed no arrh}^}!- 
mia. Oral and intramuscular administration of Coramine was continued. 
June 5, after a total of more than 8 ounces of Coramine, the electrocardio- 
gram was negative, save for a P-R interval of 0.2 to 0.22 second. The 
patient continued to feel improved. 


Comment. In tliis patient, with severe organic cardiac disease, 
the continuous administration of Coramine, orallj" and by intramus- 
cular injection, until a total of over 8 ounces was given, resulted 
in an apparent improvement in the man^s condition and no signs 
of toxic action. 


Case 7.-~A housewife, aged 30, weight 135 pounds, gave a ^ 

rheumatic fever, recurring annuall^^ or seini-annuallj^. Has recently 
d^'^spnea on exertion. Ph}"sical examination revealed a loud, blowing 
tolic murmur in the mitral region and heart enlarged con^derabJy to 
left. Control electrocardiogram sliowed sinus rhythm; P-R 
to 0.16 second; QRS, 0.06 second; large T waves, and slight aberration oi 
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Coramine, 30 minims twice daily by moiitlj, started Ai)ril 15; in 
addition, the patient was given 1.5 cc. of Coramine intramuscularly twice 
weeklJ^ Maj’’ 8 steady improvement reported, but no electrocardiographic 
changes of note had occurred. Todaj" .she complained of palpitation. Elec- 
trocardiogram showed no change from the control taken April 15, e.vcept 
P-R interval was 0.18 second and the amplitude of the main ventricular 
cun'^es was slightly increased. May 18, blood pressure 110/80. Electro- 
cardiogram showed sinus rhji/hm; P-R inten'-al, 0.18 second; QR S, O.OG 
second; slight decrease in the voltage in Lead 3. 

Comment. Observation of this case covered a period of 33 days, 
during wliicli time a total of 140 cc. of Coramine was administered 
by mouth and hjq^odermatically. The patient showed no untoward 
physiologic or toxic effects. Clinically, the patient showed a greater 
degree of efficiency in performing her duties and an absence of 
breathlessness. Tire earliest graphic changes demonstrable were 
increases in the voltage of all the main ventricular complexe.s, which 
effect seemed to be consistently sustained. 

Case 8. — A seamstress, aged 60, weight 100 pounds. Right breast had 
been amputated because of carcinoma, but metastasis had occurred and 
patient was admitted to the hospital suffering from generalized carcinoma- 
tosis. On April 17 she became delirious and developed signs of pulmonary 
edema. IVlien seen, her pulse varied from 150 to 200 to the minute and 
was thready in character. Heart sounds feeble and fetal in character. 
Patient seemed in extremis. A liter of 5% glucose in ph 3 'siologic saline 
was given bj' rectum. At 4 p.ju. patient’s condition seemed extremely crit- 
ical and death was e.xpected momentarily. An electrocardiogram taken at 
this time showed extreme tach 3 ’-cardia, and the comple.ves associated with 
exaggerated heart hurr 3 ^ Coramine, 3 cc., injected intramuscular^'' and, 
at 5.30 P.M., an additional 5 cc. injected. At 10 p.m. pulse rate was stead 3 ' 
at 150 to the minute and of definite^" better qualit 3 ^ Re.spiration was le.s.s 
labored and stertorous. 

April 18, 10 A.sr., patient was given 5 cc. Coramine intramuscular^'. 
She was now fully conscious and rational; pulse, 140 to tlie minute, of good 
qualit 3 '. April 22 a total of 39 cc. of Coramine had been injected and the 
patient had a most dramatic improvement. At noon on this da 3 ', however, 
she suddenl 3 '' developed a high temperature and signs of hypostatic })neu- 
mom'a, and, despite all therapeutic measures, succumbed during the evening. 

Comment. This case was selected to show the effect of Coramine 
on tlie dj'ing lieart in a case of terminal carcinomatosis. So far as 
is known, no previous liistor}' or findings of organie cardiac alter- 
ations existed. Wlien the control electrocardiogram was taken, the 
patient was almost moribund. Serial tracings were taken at intervals 
from the onset of Coramine administration, and, if these are fol- 
lowed, it can be seen how the earl\' sinus tach.vcardia with a rate 
of ICO and showing tlic bizarre complexes associated with an extreme 
heart burn', changed to a more normal ajjpearance 3vith tlie indi- 
vidual waves assuming a more distinct form and shape, and .slowing 
of the rate to 130. Clinicall.v, the patient began to improve within 
a few hours after the initial dose, coming out of coma, asking for 
nourishment and being able to sit up. Pulmonary edema wa.s con- 
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siderably relieved, the respiratory rate lowered and not labored. 
The patient continued to hold her own for 5 days. On the sL\i;h 
day she developed a high temperature, severe cough with hj^postatic 
congestion and died within 12 hours with a picture of pneumonia. ■ 

Case g.—A male laborer, aged 39, with history of old luetic infection 
and a 4+^ Wassermann test. Five months ago, began to experience sub- 
stemal pain, breathlessness, and a feeling of abdominal distention. Ph 3 ^sical 
examination revealed a small, fairly weU-nourished individual vdth marked 
pulsation of cervical vessels. Tracheal tug and water-hammer pulse pres- 
ent.^ Loud murmms heard over entire chest, vdth a rumbling, diastolic 
one in second right interspa ce. Heart "was enormously enlarged ; transversely 
occupying three-fifths of the thoracic cage. On fluoroscopy, \dolent pulsa- 
tions, characteristic of regurgitation, were seen in aortic arch. 

April 22 control electrocardiogram sh6wed sinus rhythm, rate 85; left 
axis deviation;, P-12 interval, 0.16 second; QRS, 0.06 second; ST, 0.24 
second; T waves negative in all leads; muscle damage. Coramine, 30 min- 
ims morning and' evening, commenced. April 27 patient reported that he 
was feeling better. By intravenous injection, 5,5 cc. of Coramine was 
administered. Immediately after completion of the injection he became 
deathly pale and broke out in profuse sweat. Bales were audible in the 
pulmonary bases, suggesting edema of the lungs. Pulse slowed to between 
30 and 40 to the minute and became irregular; the heart sounds were only 
faintly audible. The patient was placed in the recumbent position and a 
tablespoonful of rum given by mouth. Within 5 minutes his color improved 
and pulse had returned to its original rate, the patient complaining only 
of 'Tght-headedness.” An electrocardiogram taken 10 minutes later showed 
sinus rhythm; left axis deviation; rate, 80; P-P interval, 0.16 second; 
QRS, 0.06 second; S-T, 0.26 second ; T waves unchanged from control, also 
no essential change from control. 

May 8 patient reported that he could walk better without discomfort. 
Dyspnea was now very slight. June 1 patient commenced light work. 
His condition seemed vastly improved. Electrocardiogram showed no 
material change, the main ventricular complexes being of exceedingly high 
voltage! June 12 a total of over 9 ounces of Coramine ha\dng been given 
orally and intramuscularly over a period of 53 da 3 ’’S, the patient states that 
his ability to work is much greater. 


Comment Cliiiicall3’', this patient appeared to be improved b 3 " 
the above therap 3 "; from a state of inefl5cienc3" he continued to 
improve gradiiall 3 ’' until he w^as able to assume light work. At no 
time did he show, after Ma}" 27, 1936, an 3 " ph 3 ^sioIogic or untoward 
toxic manifestation. Graphicall.v, the earliest change noted was 
an increase in the voltage of all the main ^^entricular complexes 
which was sustained. 


Case 10.— A male WPA worker, aged 58, complained of edema of ankles 
since early in 1935, and dyspnea on exertion since the first of 1930. Apni 
1936, patient’s heart was found considerabh^ enlarged to the right, ana 
S 3 '^stoIic murmurs were present at apex and over aortic area. Contro 
electrocardiogram showed no axis deviation; P-P inten^al, 0..^ secon , 
QRS, 0.08 second; S-T, 0.28 second; low voltages in I^ad 1 with an 
aberrant main ventricular complex. T2 and TZ negati^^e. Coramine, o cc., 
ffiven intramuscularl}', and 30 minims twice daih^’ ordered. ^la}' H pa 
liad been reporting at frequent intervals and an apparent 
without alteration in the electrocardiograms, had been observed, loa.n}, 
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however, although he liad no complaint, the first break in rh3'thm was 
noted, a run of quintageminaj occurring, suggesting the development of a 
new pace-maker in the A-V node, its influence vidng with tliat of the sino- 
auricular node. May 20 electrocardiogram sliowed sinus rhythm, with an 
occasional run of premature beats. This appearance suggested a possible 
toxic action of the drug, but oral medication, 30 minims twice daily, con- 
tinued. May 25, patient showed definite evidence of failing compensation; 
dyspnea, cyanosis, legs edematous to knees, and edge of liver two fi^ngers’ 
breadth below costal margin. Electrocardiogram showed sinus rhjdhm; 
a general lowering of voltage; flattening of T2 and inversion of T3. Cora- 
mine was discontinued. June 1 patient seemed worse; all signs of congestive 
failure had increased since last observation. June 3 patient's condition 
remaining unimproved, he was given salyrgan, 2 cc. intramuscularl}’-. 
June 8 profuse diuresis had taken place, wth loss in weight of pounds. 
Patient felt decidedly better; edema had almost disappeared; color improved 
and respiration practically normal. 

Comment. This patient was observed over a period of 28 days, 
during which time he received a total of 147.5 cc. of Coramine both 
by mouth and hypodermatically. No toxic manifestations \vere 
noted until the patient had taken the drug for 16 da^'s and 84 cc, 
were administered. At this time the electrocardiogram showed a 
cessation of normal sinus rhythm for the first time. Following this, 
more or less frequent premature ventricular and auricular beats 
appeared until, on the 28th day, the patient showed a very definite 
bigeminal rhythm and increasing signs of failure. He appeared so 
ill that all medication was discontinued and an attempt to restore 
compensation was made. jMercurials only were sufficient to restore 
broken compensation and bigeminal rhythm disappeared. It is, 
of course, impossible to say whether Coramine medication was in 
any way responsible for the failure in compensation or Avhether this 
occurred in spite of the Coramine. It is to be recalled that this 
patient showed marked heart muscle change and that he continued 
up and around while taking Coramine. 

Case 11. — A married female, aged 45, noted d3'’spnea on e.xertion 18 
months ago. Six months later she received digitalis with definite subjective 
relief. Ma3’’ 6, 1936, examination revealed blood jjressure of 150/100 and 
absolute^ irregular pulse. B3' fluoroscop3% a heart occup3’ing thrce-fiftlis 
the transverse diameter of the chest was seen. The diagnosis was rheu- 
matic endocarditis with valvular disease and auricular fibrillation. The 
control electrocardiogram showed auricular fibrillation, \vith a \'cntricular 
rate of 150 to 160. Whole leaf digitalis tablets, 11 grains 3 times daib’, 
and Coramine, 30 minims twice dail3’’, were ordered. Ma3' 20 patient, 
who had been reporting twice or three times weekb', was remarkabl3' 
improved. She stated tliat she had been able to do a fairb' hard da3'’.‘; 
work without discomfort. Ma3' 25 j)aticnt was in e.xcellent spirits; blood 
pressure, 140/70; pulse rate, 58; ventricular rate, 63. The electrocardio- 
gram showed a depression of the S-T segments, characteri.''tic of digitali.s 
ovcrdo.sage; consequent^' the latter drug was reduced to 1 ?. grains daih-, 
I\ra3’ 27 ventricular rate and pulse rate coincided; 52 to the minute. Digi- 
talis reduced to 1.1 grains evcr3' other da3'. June 15 ventricular rate 5ti, 
with no pulse deficit. A total of slight^ over 5 ounces of Coramine were 
administered oralh' and intramuscularly over a period of 40 da3'.s. 
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Comment. This case of chronic rheumatic mitral disease with 
permanent auricular fibrillation in congestive failure was observed 
over a period of 40 days, receiving a total of 167 cc. of Coramine 
both by mouth and hypodermatically, showed no untoward physio- 
logic or toxic efi^ects. Clinically, this patient was out of congestive 
failure in 48 hours and restored to a working efficiency basis in 
4 days, since which time she had withdrawn her digitalis for a few 
days while constantly taking Coramine in small doses. Coramine 
seemed to have kept this patient in a euphoric state, with a marked 
improvement in myocardial reserve. 

Discussion. — The effect of Coramine on the blood pressure of the 
patients in this series v^as not striking or constant, but there was 
a tendency toward elevation of both systolic and diastolic levels. 
In Case 1, with' a preexisting hj^potension, there was a very definite 
increase in the pressure and, accompanying this, a marked improve- 
ment in the patient’s subjective sensations. We should not lose 
sight of the fact, however, that the absence of blood pressure change 
does not eliminate the possibility of an effect on the circulation; 
vascular relaxation may accompany increased cardiac output, with 
the result that blood flow is increased without rise in systolic pres- 
sure, or, indeed, even with a decline in the pressure. Case 9 mani- 
fested, after intravenous injection of 5.5 cc. of the ampule solution 
of Coramine, symptoms suggestive of a transient, rather alarming 
vascular relaxation. We were dealing here with an individual whose 
cardiovasculai' system had been severely damaged by luetic disease 
and in whom, consequently, the adjustive mechanisms functioned 
poorly. However, even in this case, recover occurred so promptly 
that the expei'ience served to strengthen my belief in the low toxicity 
of Coramine, a belief seemingly justified by the entire absence of 
untoward symptoms in patients with normal hearts after very 
large amounts of Coramine; some of the foreign observers haAung 
injected in a single dose as much as 15 cc. of the ampule solution. 

In only 2 other cases did symptoms suggesting possible toxic 
action of Coramine occur. One of these. Case 6, was an elderly man 
with luetic disease of long duration and advanced degenerative 
changes in heart and blood vessels. During the period of obser- 
vation, he continued up and around, at first showing distinct 
improvement under Coramine medication. After 37 days, having 
received a total of 193 cc. of Coramine orally and intramuscidarly, 
premature beats were detected and there was slight increase in the 
P-R interval. The findings might be interpreted as indicative^ ol 
early toxic action of Coramine; however, continued administration 
of the drug was follow'ed by a disappearance of the premature beats 
and improvement in general condition. Observation w'as discon 
tinued after 54 days and a total dosage of 290 cc. of Coramine. 

In Case 10, also, there w^as evidence of advanced organic change 
in heart and arteries, harmonizing with the distressing sjTnptom 
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manifested prior to commencing Coramine administration. TJie 
electrocardiogram taken 27 days after institution of Coramine 
therapy suggested the possibility of a toxic action from the drug, 
and, 5 days later, the patient’s condition was definitely worse, with 
clear-cut congestive failure. That the undesirable results seen here 
were due to Coramine is by no means established. With a badly 
damaged heart, the patient continued up and around, and the 
physical exertion to which he was subjected may well have been 
the precipitating factor in bringing on his break. Certainly, no 
improvement occurred on discontinuance of Coramine until after 
dim-esis had been effected by injection of Salyrgan. 

That Coramine acts directly on the heart is indicated b}'" the 
increased voltages seen in the electrocardiogram after its adminis- 
tration. In Case 8, the dramatic recovery of a patient almost mori- 
bund is impressive evidence as to the efficacy of Coramine under 
certain conditions. Here, with large doses, there was continuing 
improvement until hypostatic pneumonia developed on tlie 6th da3^ 
As suggested by Frommel,’ Coramine may affect the heart through 
its extrinsic nerve supply. Stimulation of the sjunpathetic would 
not only cause increase in the force and frequency of the contrac- 
tions, but would also tend to bring about tlie coronary dilation 
which has been demonstrated to take place.®- As further indic- 
ative of the favorable influence of Coramine, the course of e\'ents 
in Case 11 may be briefly recalled. This patient, with auricular 
fibrillation, a ventricular rate of 150, and congestive failure, showed 
rapid improvement after receiving a total of 9 grains of powdered 
digitalis leaf and 12 cc. of Coramine orally during 48 hours. In 
spite of the fact that she remained active, at times doing rather 
strenuous housework, she continued to improve and, at the end of 
40 days, showed no pulse deficit nor other indications of cardiac- 
incompetence. The digitalis was given in doses of 1-1 grains t. i. d. 
for 7 days and then reduced to L} daily, and, finally to f grain daily. 
The total dosage for Coramine during the 40-day period was 167 cc., 
partly by mouth and partly by intramuscular injection. This 
apparent synergism between Coramine and digitalis is in harmony 
with the cxijerimental results reported by Fahrenkamp and Nockc,® 
which establish the fact that administration of Coramine sensitizes 
the heart to the subsequent action of digitalis, so that effects from 
the latter drug are obtainable from concentrations which, alone, 
would have been ineffective. 

Conclusions. The effects of Coramine were observed in a series 
of 10 ambulatory and 1 bedridden patient following varying periods 
of administration in the different cases. Five of the patients showed 
no evidence of organic cardiovascular disease and were designated 
as controls; 5 showed distinct organic changes in the heart; and 
1 suffered from acute circulatory collai)sc associated with toxemia 
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from generalized carcinomatosis. From the experience gained in 
these patients, the following conclusions seem justifiable. 

1. The margin of safety for Coramine is wide, as regards either 
the single dose or use over prolonged periods of time. 

2. Electrocardiographically; the drug causes an increase in voltage 
for all the main ventricular complexes; an increase that is generally 
well sustained. There occur, at times, lesser and more variable 
changes in other components, such as the T wave and P-R interval. 
A few observations suggest that the A-V conductivity may be 
slightly depressed in patients with badly damaged myocardia. 

3. Subjective and objective changes pointed to increased myo- 
cardial efficiency after sufficient dosage with Coramine. This 
improvement may be due to (a) an action on the extrinsic cardiac 
nerves; or (6) to a direct action on the heart muscle; or (c) to an 
increase in coronary flow. 
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In 1796, an instrument called a “mercurial air holder and breath- 
ing machine” was devised by Clayfield^*” by means of which the 
breathing capacity could be measured. Fifty years later, Hutchin- 
soffi improved upon Clayfield’s machine, and studied the breatiiing 
capacity of many individuals. He called his new instrument the 
“spirometer,” changed the term breathing capacity to “vital 
capacity,” which he defined as “the amount of air which can be 
exhaled after the deepest possible inspiration,” and dewsed stand- 
ards for predicting from the height of the subject what his vital 
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capacity should be. Since a diminution of the vital capacity was 
known to occur as a result of certain diseases of the heart, lungs and 
adjoining structures, it was hoped that by means of the spirometer 
these diseases might quickly and accuratel}^ be detected. Unfortu- 
nately, this hope was not realized and the spirometer did not find 
its way into the office of the general practitioner. This is not to 
be wondered at if we consider the analogy between vital capacity 
and weight. How many practitioners’ offices would be equipped 
with scales if the only use made of the weight was to compare it to 
a table to see whether the patient’s weight was above or below the 
average for his height and age? From a diagnostic standpoint an 
actually observed loss of 10 pounds would be regarded by any prac- 
titioner of experience, as more important than the fact that an 
individual was 20 pounds below the average for his height. The 
same is true of the vital capacity as has been shown bv one of us 
(J. H. A.).i“ 

In taking the vital capacity of the same student in each successive 
year as part of our annual physical examination, we have been 
struck by the- fact that while in many cases little or no variation 
occurs in the successive vital capacity determinations, in others wc 
see considerable variation. Obviously a fall in the vital capacity 
would mean less in a student whose vital capacity was known to be 
variable, than in one who had maintained the same reading for 
several successii'e j'^ears, or whose idtal capacity readings showed a 
steadj'^ gain. The present paper aims to present a study of the 
frequenc.y and size of these fluctuations in order that the limitations 
or dependability of thfe test may be better understood. 

Method. The stud}^ is based upon j^early Htal capacity readings in 100 
males and 100 females of college age. The same spirometers were used 
throughout, being tested from time to time for accurac 3 % At least 3, and 
frcqucntlj’’ more, readings were made in each case by assistants trained and 
supervised b.y one of us (J. H. A.). Students in whom there e.xisted anj”^ 
suspicion of disease which might affect tlie wtal capacih' were omitted from 
consideration. 

Using the regression formula Y == a + b (x — x) (3) the best straiglit line 
was calculated for all of the vital capacif j- determinations of each student 
during his or her 3 or 4 5 'ears in college, and the standard deviation of the 
ob-served readings from this line was calculated in eacli case. The results 
arc graphicallj" shown (Chart 1). 

Result'}. It will be seen that 19 of tlie men and 32 of the women 
cxliibited standard deviations of less than 20 cc. from the best 
straight line. This group of 19 men and 32 women could be further 
subdivided into 10 men and 14 women who exhibited no vital 
capacity change whatever, 4 men and 4 women who exhibited a 
uniform gain, and 5 men and 14 women with small irregular varia- 
tions. 

Apparently' the cases tend to follow a normal distribution, there 
being no definite tendency toward the separation of a group of 
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extremely variable individuals from the main group. It would, 
moreover, be impossible to draw an arbitrary line and say “beyond 
this line the variability is so great that the test is of no diagnostic 
value for any disease.” On the other hand, it would be possible, 
if we knew the variations to be expected in any particular disease 
to say “for this disease the test might be helpful in students whose 
variations did not exceed such and such a figure.” By way of 
illustration, in pneumonia the fall in vital capacity usually amounts 
to from 1000 cc. to 3000 cc.^ The greatest standard deviation 
exhibited by any student in the present study was 235 cc. The 
vital capacity might therefore be used with propriety in any of 
these 200 students as an aid in the diagnosis of pneumonia.* On 


Chart 1. — Vital Capacity Deviations From Year to Year. 



Deviations arc expressed in terms of the standard deviation from the “best straight 
]ine“ which could be dravm through the points representing all of the vital capacity 
determinations of 100 male and 100 female students during their 3 or 4 years in col- 
lege. 

the other hand, in the early stages of pulmonary tuberculosis, where 
physical signs may still be indefinite and the vital capacity loss 
as low as 250 cc.,^ the test would be helpful only in those students 
whose vital capacities were known to but little; here it would 
be proper to exclude from consideration any whose standard devia- 
tion from the best straight line exceeded 83 cc.: tliis would mean 
tlie exclusion of 32 of the men and 12 of the women of tlie present 
study. 

For a number of years we have used the Antal capacity as an aid 
in the diagnosis of diseases of the tlioracic organs, particularly where 

* Unless the vital capacity loss exceeds 3 times the standard deviation, it is not 
regarded in this study as significant. 
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pulmonar}^ disease was suspected. With a better understanding of 
what may be exjiected from the test there has come an increased 
reliance upon its dependabilitj'. While, for practical purposes, we 
have not found it necessary to make the actual calculations required 
to determine in each case whether an observed deviation exceeds 
3 times the standard deviation from an individual’s best straight 
line, yet we have learned that the principle involved is essential. 
When, for example, disease is suspected, and the vital capacity is 
found to be lower than on previous occasions, we have learned to 
scan the previous vital-capacity determinations in the patient’s 
record to see whether variations comparable in magnitude have 
occurred in the past. If so, little or no weight is attached to the 
finding, even though the figure may be well below the individual’s 
average. If, on the other hand, a similar vital capacity fall is 
observed in an individual whose determinations have remained 
comparatively constant, it is taken seriously. Used in this way, 
it is believed that in university health services and in offices of 
physicians who have an opportunity to examine their patients at 
intervals, particularly if their patients come to them for an annual 
health examination, the test will be found of value. It requires 
only a minute or two to carry out, is practically free from discomfort 
and danger, and, depending as it does upon the patient’s own 
effort, eooperation and coordination, often throws a new and reveal- 
ing light upon his psychological makeup. 

Conclusions. 1. In the case of 100 male and 100 female college 
students, the best straight line was calculated for all of the vital 
capacity determinations of each student during his or her 3 or 4 
years in college, and the standard deviation of the observed readings 
from this line was determined in each case. 

2. The diagnostie value of any gi\'en vital capacity will depend 
chiefly upon: (a) Whether the vital capacity loss is great in com- 
parison with previously observed variations; and (6) whether the 
magnitude of the vital capacity loss is commensurate with what is 
expected in the particular disease under consideration. 

3. The vital capacity may be a valuable diagnostic procedure in 
university health services and in the hands of practitioners who 
have the opportunity of examining patients at intervals, csjiccially 
where annual health examinations arc made. 
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THE CLINICAL USE OF DESOXYCHOLATE AND DESOXYCHO- 
' LATE-CITRATE AGARS— NEW CULTURE MEDIA— FOR 
THE ISOLATION OF INTESTINAL PATHOGENS. 

By Moses Paulson, M.D., 

ASSOCIATE IN MEDICINE AND ASSISTANT VISITING THYSIClAN, JOHNS HOPKINS 
UNIVERSITY AND HOSPITAL, BALTIMORE, MD. 

(From the Departments of Medicine, Gastro-Intestinal Clinic (Dr. T. R. Brown, 
Chief) , and Pathology and Bacteriology.) 

Difficulties in the isolation of pathogenic intestinal bacteria 
appear to be due in part to the shortcomings of widely used culture 
methods such as those of Endo, of MacConkey^ and the eosin- 
methylene-blue medium. Other difficulties have been discussed 
elsewhere.^ 

Recently, Leifson^ suggested the use of new culture media, based 
on the selective action of sodium desoxycholate, designated as 
desoxycholate agar and desoxycholate-citrate agar* which appear 
to offer greater selectivity, thus promising greater possibilities and 
facility in the isolation of pathogenic bacilli living in the intestine. 
Through association with Dr. Leifson, these media have been avail- 
able to me for more than 2 years during which time I have used 
them both in research and in the routine clinical study of bowel dis- 
turbances. In the beginning eosin-methylene-blue and Endows 
media were employed simultaneously with desox 3 ’'choIate and 
desoxj^cholate-citrate agars. Later, because of the superiority of 
the new media, the others were not used. 

^ Method. I have used plates of desoxycholate agar and desoxycholate- 
citrate agar concomitantly as follows: Material is secured directly from the 
bowel by means of a rectosigmoidoscope. When this is not possible, only 
fresh dejecta is employed. Both plates of desoxycholate and desoxj^cholate- 
citrate agars are streaked immediately after instrumentation or defecation. 
One-half of the desoxycholate agar plate is streaked vnth xmdiluted material. 
The other half is streaked with a loopful of material diluted in bouillon, since 
not infrequently the undiluted inoculum results in overgrowth. The . 
desoxycholate-citrate agar plate is streaked with undiluted material usually 
without resulting overgrowth because, as will be noted further, the colon 
bacilli are considerably inliibited. The plates immediately thereafter are 
incubated aerobically at 37° C. for 20 to 24 hours, when they are studied. 

Both desoxjmholate and desoxycholate-citrate agars at a pH of 
7.4 inliibit all Gram-positive bacteria. This is important for two 

* The composition of the media is as follows: Desoxycholate agar: water, 
1000 cc.; peptone, 10 gm.*, agar, 12 to 17 gm.; sodium chloride, 5 pm.; lactose, 10 gm., 
ferric ammonium citrate, 2 pm.; dipotassium phosphate, 2 gm.; sodium desox>- 
cholate, 1 gm.; neutral rod, 0.033 gm.; pH 7.3 or 7.5. Deoxycholato-citrato 
pork infusion, 1000 cc.; peptone, 10 gm.; agar. 20 gm.; lactose, 10 gm.; fodium 
citrate (2Na3CsH50i.llH20), 25 gm.; sodium desoxycholate, 5 gm.; lead chloruic 
(optional), 3.5 gm. (1 to 300,000); ferric ammonium citrate (green scales), - 
neutral rod, 20 mg. (1 to 60,000); pH 7.4. For further essential details the original 
paper must be consulted. Dried preparations of the media are available at in 
Baltimore Biological Laboratory, Baltimore. Md. 
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reasons: first, it enables the use of a larger inoculum which is de- 
sirable because intestinal pathogens are rarel}^ present in abundance; 
second;' it eliminates streptococci and enterococci, the colonies of 
which often resemble those of the pathogenic bacteria on other 
types of media. Desoxycholate and desoxycholate-citrate agars 
offer striking contrasts in the appearance of the colonies of the 
various tj^pes of bacteria. The deep red color of the colonies of 
colon bacilli does not diffuse into the medium or fade out upon 
incubation for 24 hours. Proteus, the presence of which frequentl.A' 
makes difficult the isolation of other bacteria because of its spreading 
characteristics, appears as a discrete, non-spreading colony when the 
surface of the medium is dry. 

Desoxycholate-citrate agar is striking in that it possesses some 
advantages not offered by any other medium in the isolation of 
certain intestinal pathogens. Not only does it eliminate all Gram- 
positive intestinal bacteria, but it inhibits markedly the common 
colon bacilli, alkaligenes, Duval-Sonne, and the Shiga types of 
dysentery bacilli. In consequence, the problem of losing those 
capable of growing on this medium (dysentery Flexner, typhoid, 
paratyphoid A and B, many other parathyphoid, suipestifer, and 
pyocyaneus) through dilution is obviated, since the undiluted 
material generally can be streaked without encountering over- 
growth from non-pathogens, ^ribrio choleras and Proteus grow 
poorly (Fig. 1). Typhoid and Paratyphoid A bacilli present dis- 
crete, colorless, translucent colonies, while the colonies of other 
intestinal pathogens are colorless and opaque. Pyocyaneus colonies 
are identified by their grayish-green appearance. Proteus colonies 
are either colorless or have a brownish center. 

On desoxycholate agar, practically all types of pathogenic and 
non-pathogenic Gram-negative bacilli capable of living in the in- 
testine of man grow well with little or no inhibition, as compared 
with other types of media. As noted. Gram-positive organisms are 
completely inhibited (Fig. 1). Escherichia (B. coli groiip) appear as 
red colonies. Aerobacter colonies (B. lactis aerogencs group) arc 
pink, or present red centers with a colorless periphery and are 
mucoid. The colonies of the non-lactose-fermenters arc eolorles.s. 
It is to be emphasized that these distinctions are indicative but not 
pathognomonic. The few available stock strains of B. sliiga 
dysentery seemed to grow better on this medium than on Endo’s 
and eosin-methylenc-blue media. TJie limitations of desoxycholate 
agar are as follows: Here, like most other types of media, dilution of 
material is usually essential. This may result in the loss of patho- 
genic organisms which are rarcl}' present in large numbers. How- 
ever, this difficulty is modified by the ability to use a larger inoculum 
because of the inhibition of Gram-positive bacteria and by the 
concurrent use of desoxycholate-citrate agar, on which patliogens 
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referred to grow readily, Gram-positive organisms not at all, arid 
other Gram-negative bacilli to a markedly limited degree. 

The above findings are based, first, on the observation of growth 
on these two media, particularly of intestinal pathogens secured 
from stock cultures, from strains isolated from active cases, and from 
some of the subcultures kindly forwarded by both Drs. T. T. Mackie 
and Joseph Felsen of New York City. These media have been 
used for more than 2 years in 130 consecutive cases of bowel prob- 
lems, mainly subacute and chronic, the etiology of which had been 
undetermined at the time of this examination. 

Summary and Conclusions. New culture media designated as 
desoxycholate and desoxycholate-citrate agars have been applied 
in clinical research and in the routine clinical investigation of bowel 
distmbances. Both media used simultaneously inhibit to a degree 
not encountered in other culture methods all Gram-positive intestinal 
bacteria. Desoxycholate-citrate agar inhibits practically all of the 
common intestinal non-pathogens, growing only dysentery Flexner, 
typhoid, paratyphoid A and B, as well as other paratj^ihoid, 
Pyocyaneus and Proteus bacilli. Proteus grows as a non-spreading 
colon3^ Desoxjmholate agar offsets, in a measure, the limitations 
of the above bj^ growing all Gram-negative but no Gram-positive 
organisms. Thus, the concomitant use of both media, one comple- 
menting the other, each in part overcoming the limitations of the 
other, is regarded as a distinct advance in the routine clinical study 
of bowel distmbances from a bacteriologic standpoint. 
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The medical literature of the past 75 years is replete with reports 
of' portal pyemia. ]\Iany large clinics have studied this condition p^^* 
ticularly from the point of view of its relation to appendicitis, 
and it is perhaps well to be aware of this association which, althoug i 



PYLEPHLEBITIS OF EXTRAPORTAL ORIGIN 


691 


not common, occurs frequently enough to demand clinical recogni- 
tion. Despite the fact that the incidence of pjdeplilebitis following 
appendicitis is believed to be about one-half of 1 disease of the 
appendix is unquestionably responsible for an overwhelmingly large 
proportion of the number of known cases. Eliason^'' reported 92.8% 
of a series of 14 cases, Koster and ICasman-- found 3 of 4 cases, and 
Brown® originallj^ reported 42 % of 46 cases as related to appendicitis. 

Nevertheless, one should also bear in mind that portal drainage 
is not limited to the appendiceal area. Instances of portal pyemia 
have been reported as resulting from suppuration in practically all 
of the organs and areas drained by the radicles of the portal vein. 
It has occurred with disease of the stomach,'*'’®'®''"-''® duodenum, 
small intestine,®’®^ colon, rectum,®-'’''® pancreas, ’■®'®® .spleen, 
gall bladder,®®'^’’®'®'®'®®'®'®® and mesenteric glands,®-’®''® Certainly the 
fact that pylephlebitis may result from so many sources is no 
more than one would expect, since the term itself is taken to imply 
an inflammatory or infectious lesion involving the portal vein which 
may arise in any organ drained by the portal .system. Except for 
the very rare instances which we shall mention later, all of the re- 
ported cases of portal suppuration fulfill the requirements of this 
accepted and limiting definition. 

Clinical Picture.— The diagnosis®®'®'®®of pylephlebitis will be made 
with ease if one keeps in mind the fact that this condition is prac- 
tically never primary or spontaneous, but always follows some in- 
- fective process in an organ or area drained by the portal system, 
including all of its radicles and anastomoses. The signs and symp- 
toms of ])ylephlebitis, therefore, must be superimposed upon, and 
modified in any individual case by the nature of the disease which 
originally resulted in portal sepsis. The triad of (1) evidence of the 
primary cause (2) followed by the picture of sepsis (especially 
chills and sweats) and (3) evidence of in^■olvement of the liver 
should make one consider this diagnosis.®® 

The onset is commonly sudden, often being ushered in by shaking 
chills with or- without alKlominal pain. Occa.sionally vomiting or 
distention may initiate the disease. The chills are more severe 
at the onset, followed by fever and sweats, and tend to disappear as 
the patient fails. Within a matter of days evidence of iTn'olvcment 
of the liver, suchas pain, jaundice, or right upperquadrant tcndcrnc'^s 
ai)pears. 

The ])aticntprc.sentingthc picture of “abdominal facies. "looks very 
ill and distre.ssed. Fever is usually liigh with a rapid pulse :ind 
•quickened respirations. In the majority of cases the liver is slichtly 
or greatly enlarged, firm, smooth, and tender to palpation. ^Vhen 
the liver is of normal size, there is often tcndernc.-;-; on deep palpa- 
tion in the right u))per quadrant. Occasionally, a friction mb over 
the liver may be heard. Half the cases show jaundice to a varying 
degree. Enlargement of the spleen has been noted in about 2')% of 
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the instances. Abdominal tympanites is often present, and may 
interfere with proper examination of the abdomen. Ascites, hema- 
temesis or other evidence of portal obstruction occur when a throm- 
bosis is superimposed upon the suppurative lesion present in the 
portal vein. Diarrhea or vomiting may occasionally be trouble- 
some. 

A valuable clue to involvement of the liver may at times be found 
in evidence of infection of the right pleura, diaphragm, or right 
lower lung. This infection probably results because the lymphatic 
drainage from the peritoneal cavity through the right diaphragm 
is much more abundant than that through the left diaphragm.^ 
Infection in the right lower lung and pleura commonly follows gross 
sepsis of the liver or subphrenic space which had been present for a 
\\mek or longer.-® Hence hiccoughs, a friction rub heard over the 
right pleura, pain referred to the right shoulder, limitation of move- 
ment of the right diaphragm®® on fluoroscopy, or evidence of infection 
in the lower lobe of the right lung can be taken as supportive evi- 
dence of the fact that the liver is involved. Rarely this evidence may 
be present on the left side.®® The enlarging liver may also elevate 
the diaphragm, cause“ collapse of the lower lobe of the right lung, 
and produce signs of atelectasis. 

The patient becomes weaker, loses weight, and often lapses into a 
coma before death. The disease may terminate in a few days or 
may rarely continue for a month or two. Leukocytosis is common. 
Prolonged cases show a progressive anemia. Blood cultures almost . 
invariably remain sterile unless the hepatic veins become infected. 
There are no characteristic urinary changes. The prognosis is poor 
in most instances. 

It is important that this disease be differentiated from multiple 
or single abscesses of the liver and subphrenic abscess, which condi- 
tions may occasionally be amenable to surgical treatment. Edema 
of the chest wall or over the right upper quadrant, definite fluctua- 
tion over the liver area, or palpable irregularities on the liver sur- 
face favors the diagnosis of hepatic suppuration.®® Evidence of gas 
under the' diaphragm favors the diagnosis of subphrenic abscess. 

Anatomy of the Collateral Circulation. — It is of significance to recall 
the existence of points of communications between the portal and 
systemic circulations, and to realize that these anastomoses may 
serve as pathways from which portal sepsis ma3^ resiflt, despite the 
fact that the lesion may be situated in an organ drained primarily' 
b.v the s3''stemic circulation. This concept will perhaps be more 
generallj'^ recognized if one considers the venous channels through 
which a compensator.y circulation may be established in instances of 
portal obstruction. For the sake of clarit}'’ it maj' be of some value 
to review these anatomical relationships. ^ ... 

In the event of the portal obstruction (t. e., portal cirrhosis of 
the liver) collateral circulation may be established through the fol- 
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lowing channels (1) The veins of the esophagus open into the 
azygos vein and also communicate, at the gastric orifice, with the 
gastric veins and thus with the portal circulation. (2) Very rarely 
the ductus venosus remains patent, thus affording a direct com- 
munication between the portal vein and the inferior vena cava. 
(3) The veins which originate in the intestinal walls provide a sub- 
peritoneal plexus of anastomoses between the branches of the portal 
vein and the inferior vena cava (System of Retzius). (4) The 
origins of the superior hemorrhoidal vein, a branch of the inferior 
mesenteric, anastomose with the inferior hemorrhoidal which opens 
into the hypogastrics. (5) The communications between the retro- 
peritoneal veins opening into the lumbar and azygos veins, and the 
veins of the peritoneum occur especiallj" where, as in the case of the 
duodenum, pancreas, and colon, areas drained by the portal vein 
are bound to the abdominal parietes. The veins of the left kidney 
anastomose to some extent with the veins of the descending colon, 
and venous trunks may put the renal vein itself in communication 
with the left colic vein.^^ The veins of the descending colon may 
communicate with the spermatic plexus.- A communicating branch 
of the left renal vein has been seen and reported.-' ^'irchow ob- 
served a similar anastomosis between the splenic and azygos veins.-'"' 
(6) The branches of the accQssory system of Sappey pass in the round 
and falciform ligaments (particularly the latter) to unite with the 
epigastric and internal mammary veins, and, though the diaphrag- 
matic, with the azygos. The paraumbilical vein may pass from the 
hilus of the liver by way of the round ligament to the umbilicus. 

Extraportal Foci. — It would seem obvious that these anastomoses 
which are capable of establishing a compensatory circulation in 
instances of portal obstruction are also potential pathways for the 
development of portal pyemia from points drained by the systemic 
circulation. 

Several instances of pylephlebitis have been reported which have 
been dependent upon portal-systemic anastomosis for their produc- 
tion. Frerichs"' and von SchuppeP- haA'e each reported a case of 
portal pyemia following ligature of the umbilical vein. ^lore 
recently White''^ recounted another instance following umbilical 
infection in an infant 10 days old. Cantlie® mentions that this con- 
dition is common in China. Other instances are also recorded in the 
literature."''"'’ 

Almost without exception these reports deal with the occurrence 
of umbilical infection in the newborn. It seems likely that in these 
circumstances sepsis of the portal system occurred by way of the 
umbilical vein. Although lesions of this type arc most uncommon 
in this day of aseptic care, the case reported by White iiHlicate.-5 that 
it may still be seen occasionally. One would hardly expect this to 
occur once obliteration of the umbilical vein had taken jff.'ice, but " 
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it should be remembered that even then the paraumbilical veins 
still provide a connection with the portal system. 

Edwardsi^ reported an unusual case of suppurative pylephlebitis 
associated with a carcinoma nf the esophagus. Since the esophageal 
lesion was situated 3 inches above the cardiac orifice, it seems clear 
that the secondary suppuration which occurred could not have in- 
volved the^portal vein directly. Infection of the portal system must 
have been dependent upon the anastomosis between the veins of the 
lower esophagus and the veins of the stomach. 

At least 3 cases of portal pyemia following sepsis of the female 
genital tract have been recorded. DeSilva’s case^^ resulted from 
suppuration of an ovarian cyst and pjmsalpinx. Bryant^ reported 2 
cases, 1 following a septic abortion, and another associated with a 
pyosalpinx. The possible connection between the spermatic plexus 
and the veins of the descending colon has already been noted. In 
the female a similar communication may exist between the uterine 
plexus and the veins of the descending colon. These 3 cases may be 
taken as examples of portal pyemia resulting from anastomoses of 
this type. 

Of particular interest to us is the free communication between the 
portal and systemic circulations existing in the hemorrhoidal plexus. 
We have recently had the opportunity to observe a patient with 
pylephlebitis directly attributable to a ^suppurative process in the 
testis and scrotum. We believe this to be the first reported instance 
of the development of portal pyemia from this focus. The case 
proved to be still more unusual in that death occurred in uremia; 
the patient thus exhibiting a liver-kidney^ syndrome. 

Case Report. A 43-year-old stuporous white male was admitted to 
the hospital on February 5, 1934. A meager history was obtained from the 
family. It appeared that the patient had enjoyed only fair health, and for 
the past year had complained of a persistent cough which was wnrse in the 
morning and productive of purulent sputum. The patient believed this 
to have started as a “cold.^’ He had also lost 10 pounds in weight and had 
had frequent night sweats during the past year. A history'’ of syphilis vitli 
subsequent outpatient treatment was obtained. An attack of painless 
jaundice of several weeks^ duration followed arsphenamine therapy*' 9 
months before bis final admission to the hospital. This cleared completely 
and resulted in no synnptnms other than jaundice. Further antiluetic 
treatment was discontinued. Gonorrhea Was denied, as were other infections 
of the genitourinary'’ tract. 

From tliis point on the patient had continued in his usual health untu 
2 weeks before entry’’ to the hospital. At this time he developed a severe, 
constant, non-radiating pain in his scrotum which became swollen, lender, 
and warm to touch. After 1 week he was admitted to a surgical scr\^ice of t his 
hospital where conservative local treatment was instituted. While on the 
surgical wards he developed repeated chills and fever, and after 4 days, 
became jaundiced and drowsy. Three days later he was transferrecl tor 

medical treatment, ^ ^ , . tr rin. 

Phy’’sical examination revealed a jaundiced, semicomatose well c- 
vcloped, but poorly nourished white male liiccoughing continually, ine 
skin was smooth, warm, and moist, and the lips were c\’’anotic. Xhe pupi 
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reacted sluggishly to light, and the eyegrounds ^ve^e normal in appearance. 
The nose, mouth, and pharynx were not remarkable, no c\'idence of bleeding 
was noted. The right upper chest was dull to percussion, with exaggerated 
breath sounds, and many moist rales; both lower chests posteriorly were 
dull to percussion with bronchovesicular breath sounds, and line cracking 
rales of patch 3 ’- distribution. The temperature was 101° F., the respirations 
24, and the pulse of 88 was of -very poor volume. The blood pressure was 105 
mm. of Hg systolic and 70 diastolic. 

No evidence of cardiac lesions was noted. The heart was not enlarged, 
the sounds were regular and of fair quality, and the peripheral veins were 
not distended. Clubbing of the fingers and cyanosis were present. 

The abdomen was distended and tjnnpanitic, and a firm, tender, smooth 
liver edge was palpable 6 cm. below the costal margin. A finn, non-tender 
splenic margin was made out 12 cm. below the costal margin. No signs of 
fluid were elicited nor was there any e\udence of portal obstruction. 

The scrotal sac was swollen and fluctuant, with a large ulcerated area 
2 inches in diameter on the inferior posterior surface through which the 
testicles could be seen, and through which pus oozed continually'. 

On entry to the hospital the patient showed a normal renal output. The 
urine had a specific gravity of 1.024, a strong trace of albumen, bile, no 
sugar or acetone, and a few hyaline casts in tlie sediment. The hemo- 
gloljin was 70%, the leukocjfle count 5700 of which 89% were neutrophils. 
The blood nqn-protein nitrogen which was 120 mg.% on his admission to 
the medical serrace rose to 250 mg.% 24 hours later, and a progressive 
oliguria was noted. The free blood cholesterol was reported as 38 mg.% 
with no ester cholesterol. The icteric index was over 100, and the blood 
Kahn test was negative. ' 

Tlie patient's condition was ob^dously extremely poor, and despite sup- 
portive measures, he lapsed into a quiet coma, and died 24 hours after being 
transferred to the medical sendee. 

Aidopsy Findings. Summary of postmortem examination (17 hours after 
death, Dr. J. P. Sheehan). 

Generalized jaundice. No edema. A large ulceration 5 cm. by 3.5 cm. 
in diameter was seen through the wall of tlm scrotum, exposing the tcste.<. 
The edges of the ulcerated area were blackish in appearance vdth a thick 
yellow-green exudate on the exposed surfaces. Moderate clubbing of tlie 
fingers was noted. 

Peritoneal Caxdty; Appendix was negative. About 100 cc. of clear 
orange-y'ellow fluid was present in the pehds. No free pus or adlie.'^ions 
were noted. The mesenteric nodes were not palj^ablc. 

Pleural Cavity: Adhesions at both aj)ice.s. No free fluid or j)us. 

Pericardial Ca\dty; Normal. 

Heart: Weight 380 gm. IMuscle, coronaiy arteries, and valvc.s were 
within normal limits. 

Lungs: Left, 820 gm.; right, 1200 gm. A firm mass was palpable in the 
lower portion of the right upper lobe. Section through this mass revealed 
an area irrcgularty traversed bj* den.?e bands of white connective tissue 
vdth widely' dilated bronchi and bronchioles. Tlie tenninal portions of 
these structures ended in ca\'ity-like areas with thick dark green and dark 
red walls containing yellowisli curdy material. No nodules were noted in the 
walls of the cavitie.s or in the surrounding tissue. Some of the ca^'ities weje 
situated close to the ]ileura. The aiiical portion was free. Blood was ex- 
pressed froin the upjicr lobes, and bloody frothy fluid from the lower lobe=. 
The bronchial mucosa was intensely dark red. and a purulcnt-apjiearing 
exudate was noted in the bronchi. 

Spleen: Weight 1520 gm. Almost 5 times nonnal size. Moderately 
soft, with pinkish-gray and jiurjilishrgray smooth surface. The cut surface 
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was dark red and reddish-purple. Much of the spleen was soft with an 
abundance of pasty dark red scrapings. The trabecula) were obscured. 
The splenic vein was not thrombosed. 

Gastro-intestinal Tract: Normal in its entire length from esophagus to 
rectum. 

Liver: Weight 3180 gm. Surface irregular with shallow depressions. 
The color was dark reddish-gray with numerous green areas embracing 
smaller yellowish ones. Some small (2 mm.) yellowish areas were noted in 
the reddish-gray portions. The cut surface revealed that all the branches 
of the portal vein in the liver were outlined by a strip of dark green tissue 
5 to 11 mm. deep around the veins. Yellow areas (2 to 3 mm.), some soft 
were noted in the dark green areas, from which tliick green fluid escaped. 
The rest of the liver tissue was light greenish-bromi in appearance with 
darker brown central areas. Much purulent-appearing material was noted 
in the larger branches of the portal radicles. 

Gall Bladder and Bile Ducts: Normal. 

Pancreas: Normal. 

Kidneys:^ Combined weight 500 gm. Definitely enlarged and swollen. 
Capsule stripped with ease. Cortex was increased to 11 mm. in thickness. 
Kidneys were a pale gray-greenish color. No petechial hemorrhage. Pelvises 
and ureters were normal. 

Adrenals: Negative. 

Bladder and ftostate: Negative. 

Genital Organs: 'The left testicle and epididymus formed a large, very 
firm mass 8 by 6 by 6 cm., in which the testicle and epididymus could not be 
identified. , On, section, this mass was seen to be irregularly traversed by 
bands of dense white connective tissue, in which 3 or 4 dark green and yel- 
Jow-gray lined cavities (about 1.5 cm.) were noted, especially at the lower 
portion. Yellow and white firm circular areas (1.0 by 1.5 by 1.0 cm.) were 
noted in the region once occupied by the epididymus. The tunica vaginalis 
was thickened. No nodules were made out throughout the mass. The 
ca^dties noted above were seen to communicate in part ndth the tunica 
vaginalis and the exterior through the scrotal wall. The right testicle was 
negative. 

Aorta: Yellow deposits of atheroma throughout aorta. No calcifica- 
tion or scarring. 

Cultures: Because of the delay in performing the autopsy, cultures of the 
liver and scrotum were unsatisfactoiy. 

Microscopic Examination, Microscopic examination of the tissues was 
essentially negative with the following exceptions: 

Lungs: These showed a picture consistent with bronchiectasis, bron- 
chitis, bronchopneumonia and edema. 

Spleen: Evidenced marked congestion. Clumps of lymphocytes and 
large mononuclears were noted between the Malpighian corpuscles. 
Fibrosis was seen in one corpuscle, and hyaline pigment in others. Numer- 
ous neutrophils, plasma cells, and large mononuclears were sep in the pulp* 

Liver: Showed large and small areas of necrosis with massive infiltration 
by neutrophils and a few large mononuclears. At the periphery of these 
masses of cellular infiltration, -bile ducts and blood-vessels above remained. 
The intervening lobules were compressed vdth the cell cords running parallel 
rather radially. Marked engorgement of the central veins and smusoius 
was present. In some areas the central veins stained eosinophilic witji 
nuclei absent. In one area only the outline of the liver cells persisted wi i 
massive infiltration by neutrophils at their periphe^ 5 ^ In some portal arc s 
infiltration hy l^miphocytes and a few neutropliils was noted. . ^ 

Pancreas: Slight increase in connective tissue about the ducts ana isie y 

Kidneys: Minor degrees of tubular swelling and degeneration were noted* 
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The glomeruli were normal throughout. Severe necrosis was absent. No 
hemorrhagic areas were seen. 

Testicle and Epidid 3 Tnus : They constituted a mass of fat and fibrous tissue 
with num'erous blood-vessels and one nodule of ‘gland tissue diffusely in- 
filtrated with lymphocytes, neutrophils and large mononuclears. A mat of 
fibrin with numerous neutrophils was seen at the edge of the section. Fibrin 
masses were present in the tissue. 

Anatomical Diagnosis. Pylephlebitis with miliary liver abscesses. 

Bronchopneumonia (lower lobes, both sides) ; bronchiectasis (right upper 
lobe); acute bronchitis; healed pleuritis; acute and chronic inflammation 
of left testicle and epididymus; bile nephrosis. 

Discussion.— One of the prominent features of this case is tlie 
presence of a suppurative lesion involving the epididymus, testis, 
and scrotum. The occurrence of a genital lesion of this type presents 
etiologic problems which remain more or less difficult to explain. 
Caulk,“ in 1927, reported 15 cases of abscess of the testicle which he 
had personally observed. He pointed out that lesions of this type 
may occur in about 5% of the cases of epididymitis, and he also 
mentioned pyelonephritis, prostatie obstruction, cystitis, prostatitis, 
and seminal vesiculitis as additional causes. Barney* previously 
reported 3 eases of abscess of the testicle in none of which was there a 
demonstrable etiologie factor. It is his belief that it is very rare 
to have a suppurative testicular lesion without epididymal involve- 
ment. Although both of these authors recognize that an infection 
may be transmitted to the testicle by way of the blood stream or the 
lymphatics, a septic lesion of the genitourinary tract itself is looked 
upon as being the most likely source. Caulk,** in fact, regards the 
spread of infection along natural channels (that is, vas and epididy- 
mus) as the most frequent cause of testicular suppuration. It be- 
comes necessary then for us to assume that the genital lesion in our 
case in all probability started in the epididymus. Although it is 
barely possible that this lesion may have been blood borne from the 
bronchiectatic process in the upper lobe of the right lung, it .seems 
more plausible to assume that the original epididymal involvement 
was due to a pre-e.xisting genitourinary lesion which we were unable 
to demonstrate. 

From this point on there follows a close relationship between the 
sequence of events clinically and the pathologic findings. 

It is our belief that the presence of pylephlebitis can be be.st 
explained on the basis of direct e.xtension from the suppurative 
genital focus. Although it is conccivalile that a septic Ic.^ion in an 
area drained primarily by the systemic circulation may produce 
sepsis elsewhere, it seems clear that when this does occur it would 
pi’oducc a bacteremia or generalized septicemia rather than a sup- 
purative lesion of the portal system. It also follows that iiylcjihle- 
bitis itself cannot produce septicemia unle.^s the lesion e.x'tends be- 
yond the hepatic veins. Our conclusion then that portal pyemia in 
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this instance was due to direct extension from the septic genital focus 
seems to be reasonably justifiable. 

We are finally confronted by the problem of explaining the 
mechanism of production of pylephlebitis on this basis. Careful 
attention to certain otherwise essentially unimportant anatomic 
features reveals that this may occur by one of two routes. We have 
mentioned the presence of a free communication between the portal 
and systemic circulation which exists at the hemorrhoidal plexus. 
It will also be recalled that the coverings of the testis and scrotum . 
are drained in part by the internal pudendal vein which com- 
municates with the hemorrhoidal plexus bj'' way of the inferior 
hemorrhoidal vein (see diagram). This communication seems to 
be a more likely route than the occasional connection which may 
exist between the veins of the descending colon and the spermatic 
plexus. 


Inferior meienteric 
Superior hemorrhoidol 



Fig. 1. — ^Anastomosis between the portal and systemic circulation at the hemor- 
rhoidal plexus. Modified from Poirier, P., and Charpy, A.: Traite d^Anatomio 
Humaine, vol. 2, Masson et Cie, Paris, 1901, p. 400G. 

Thus we may view this case as probably the first reported instance 
of the occurrence of pjdephlebitis due to an extraportal focus in the 
testis and epididymus. 

An additional point of interest is the resemblance of the terminal 
symptoms of this case to those of the liver-kidney sjmdrome as 
described by Helwig and Schutzv^^ These authors pointed out that 
several days following either trauma or infection of the liver there 
may develop a syndrome characterized by jaundice, mucous mem- 
brane bleeding, prostration, oliguria with urinary albumen and 
nitrogen retention in the blood, terminal anuria, coma, and ^ ea i 
in uremia. At autopsy the kidneys, grossly and microscopica 
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may show varying degrees of neplirosis. The kidneys in our patient 
showed evidence of nephrosis, while the laboratory findings and the 
clinical picture were quite typical. Helwig and Schutz*'^^ recently 
reported an instance of pjdephlebitis secondary to a ruptured appen- 
dix which terminated in death by this syndrome. Except for 
the primary focus this case resembles very closely the one herein 
reported. We have found no other case of pylephlebitis in the litera- 
ture in which a similar termination was mentioned, nor have any of 
the reported cases shown the presence of azotemia. 

It will be recalled that our patient had had a previous illness which 
unquestionablj’^ resulted in liver drainage. Although the extent of 
this injury due to arspHenamine cannot be estimated, it is entirely 
within the realms of probability that the subsequent occurrence of 
additional liver damage was sufficient to produce a typical liver- 
kidney syndrome. 

Summary.— A case of pylephlebitis is reported in which the infec- 
tion originated in a focus in the systemic circulation. The anatomy 
of the portal-systemic anastomoses is reviewed and its clinical sig- 
nificance discussed. The reported cases of pylephlebitis of extra- 
portal origin are reviewed. 
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PRIMARY TUBERCULOUS APPENDICITIS AND APPENDICITIS 
COMPLICATING PULMONARY TUBERCULOSIS. 

By E. T. Thieme, M.D. 

(From the Department of Surgery, University of Michigan.) 

Tuberculous appendicitis is a relatively rare condition either 
in healthy people or in those with known pulmonary tuberculosis, 
while pyogenic appendicitis as a complication of pulmonary tuber- 
culosis is not uncommon. It is the purpose of this paper to present 
a study of: 1, so-called “primary” tuberculous appendicitis and 2, 
appendicitis complicating pulmonary tuberculosis. To this end the 
cases of tuberculous appendicitis in patients without known pul- 
monary disease at the time of their operation and the cases of pul- 
monary tuberculosis complicated by appendicitis seen in the Uni- 
versity Hospital during the past decade have been followed. 

So-called “Primary” Tuberculous Appendicitis. During this period 
there were 7 cases of tuberculous appendicitis occurring in patients 
without the recognition of tuberculosis elsewhere at the time of the 
operation. 

This condition, although rare, has been well described in the 
literature. Its incidence has been given variously from 0.3 to 3 % 
of all appendicitis, depending upon the thoroughness with which 
the routine pathologic examination has been done. The pathologic 
picture is divided into 3 generally accepted types: 1, tuberculous 
peritonitis, 2, the more common ulcerative appendicitis, in which 
the mucosa and submucosa show a varying number of tubercles 
with ulcerations of varying depth and size, and 3, the hj^perplastic 
type with diffuse thickening and marked connective tissue prolifera- 
tion without caseation. The route of infection has been considered 
as hematogenous, lymphatic, or by direct infection from contami- 
nated feces. 

Following the pathologic report of tuberculous appendicitis a 
fimther study revealed pulmonary tuberculosis in 2 of our 7 cases. 
These 2 cases are not, therefore, examples of primary tuberculous 
appendicitis. This low incidence of pulmonary tuberculosis has 
not been the general experience and may account for our more 
encouraging results in this group. 

That the clinical course of acute tuberculous appendicitis is not 
to be differentiated from pyogenic appendicitis is generally agreed; 
on the other hand chronic tuberculous appendicitis has been char- 
acterized by Drissen and Zollinger- as having a longer than average 
duration without performation or peritonitis, and often accompan- 
ied by diarrhea. In 5 of the 7 cases the symptoms were of rc^urren 
appendicitis, not to be distinguished in course or physical findings 
from the ordinary pyogenic infection. Of the remaining 2 cases, 

1 was acute and had nothing in the history or clinical findings to 
distinguish it from a pure pyogenic infection, except perhaps a 
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leukocytosis of 21,000 and a temperature of 101 ° F. witli minimal 
physical signs; the other was a ruptured appendbc with abscess form- 
ation. From our experience there was no criterion from which a pre- 
operative diagnosis of tuberculous appendicitis could be made. 
No evidence of local tuberculosis was recognized at the time of the 
operation and the pathologic report came as a distinct surprise. 

Postoperative, 5 of the 7 had entirely uneventful courses, 1 had 
^ a severe wound infection, and the patient with the ruptured appen- 
dix with abscess developed a fecal fistula which drained for 5 months. 
Inasmuch as no pulmonary disease was suspected in these 7 cases, 
nitrous oxide and oxygen anesthesia was used, alone in 2, and sup- 
plemented by ether in 5. 

Of the 7 patients 6 have been followed; of the 2 with pulmonary 
tuberculosis one is still under sanatorium care 5 years later, but 
making satisfactory progress. The other, almost 4 j’^ears later, 
is married, has had a healthy child and reports herself in good con- 
dition. Neither have had abdominal symptoms such as are asso- 
ciated with intestinal tuberculosis. The other 4 are alive and well, 
7, 3, 1|; and 1 year respectively after operation. 

Since the original survej'’ of the literature in 1910 by ISIuller,^ 
the prognosis of so-called primary tuberculous appendicitis has 
been regarded as bad, and the more recent surveys of Foster and 
Kasman'^ have done little to improve this impression. Howe^■er, 
judging from this small series of 7 patients, we cannot help but, feel 
that the outlook must be considered as not entirely unfavorable. 

Appendicitis Complicating Pulmonary Tuberculosis. This study 
** includes 20 cases of pulmonary tuberculosis under treatment, upon 
whom an appendectomy was performed for appendicitis, acute or 
recurrent. 

Many autopsy statistics* have proved that from CO to 90% of 
the patients dying from advanced pulmonary tuberculosis have 
intestinal tuberculosis. Most authors writing on clinical appendicitis 
complicating pulmonary tuberculosis regard the process as pyogenic 
and not to be differentiated from appendicitis in non-tuberculous 
patients. That a distinction should be made is shown by the fact 
that our poor results were in those cases of pulmonary disease, 
poorly controlled, and who had, as was to be exjjccted, tuberculous 
appendicitis. 

Of the 20 cases studied, 13 were operated on for acute and 7 for 
recurrent appendicitis. Sleffens states that the sym])toms of appen- 
dicitis in tuberculous patients are clear cut and that the indications 
for operation are the same as in non-tuberculous patients. From 
our experience, we are quite in accord with this view, as the clinical 
course and physical findings were tliosc usually found in acute or 
recurrent appendicitis, the only e.xception to this being a uniformly 
elevated leukocyte count of 10,000 or more, regardless of the dura- 
tion of syinj)toms. 

* Patholojricril Report, I!enr>* Phipp'^' Report. 

VOL. NO, 5, — M\T. 1937 23 
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The postoperative course was uneventful in 12 of the 20 cases, 
6 had wound infections, 1 developed pneumonia and thromho- 
phlebitis, and there was 1 operative death. There were no fecal 
fistulse in our series, which is unusual, since this complication was 
of frequent occurrence in other reported cases.^-^ The immediate 
postoperative pulmonary condition of all remained satisfactory 
despite the large variety of anesthesias used. Local or spinal is 
uniformly advocated and ether condemned, but the following anes- 
thesias were employed. 


Nitrous oxide and oxygen and ether . . 7 

Nitrous oxide and oxygen 4 

Nitrous nxide and oxygen and loeal 3 

Spinal 2 

Local 1 

Spinal and nitrous oxide . . . . ^ 1 

Avertin and nitrous oxide 1 

Avertin and nitrous oxide and ether 1 


20 

Eanghorn,^ reporting his experience in sanatorium patients, found 
only 25% of appendicitis on a tuberculous basis. Our figures are 
much the same, 6 of the 20 or 30% having tuberculous appendicitis, 
4 acute and 2 recurrent. As stated in the pathologic concept given, 
intestinal tuberculosis and appendicitis may be expected in advanced 
poorly controlled pulmonary disease. This is emphasized when we 
find that 4 of the 6 cases of tuberculous appendicitis were doing 
poorly, having positive sputum; and 5 of the 6 had histories of con- 
tinual abdominal discomfort, poor appetite and bouts of nausea. 
On the other hand, of the 14 with simple pyogenic appendicitis, 
all were doing well as far as their pulmonary condition was concerned 
only 3 having positive sputum. Therefore, if the pulmonary con- 
dition is controlled the appendicitis is probably p 3 ^ogenic and is 
not associated with intestinal tuberculosis > converselj^ if the pul- 
monary condition is uncontrolled and there is positive sputum, the 
appendicitis is probably tuberculous. 

The follow-up studies bear out the seriousness of tuberculous 
appendicitis with uncontrolled pulmonarj’^ disease, since 6 of the 
cases so complicated, 5 are dead and the sixth is still under sanator- 
ium care S|- j' ears later. Of the 5 dead there was 1 operative death, 
and 1 patient killed himself in despondency over his ill health. 
Two died 2 months after, and 1 a year and a half after the appen- 
dectom^’' from widespread tuberculosis. Therefore, in advanced 
pulmonary tuberculosis, appendicitis may be expected to be on a 
tuberculous basis, and if so, the prognosis is very bad. , , . 

In contrast, of the 12 cases of pj^^ogenic appendicitis followec , 
10 are alive. One died of his pulmonary disease, the otlier 
a tliird stage thoracoplastj’’ 1 .year after the appendectoin 3 % Of t le 
10 living, 0 are still under sanatorium care and progressing sa is 
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factorily and 5 have been discharged as arrested cases. Subdividing 
the cases of acute pyogenic appendicitis, 4 have been discliarged 
as arrested; of the 4 operated for recurrent appendicitis, only one 
has been arrested. 

Muller,® Kinghorn,® Armstrong,^ and others in dealing with pul- 
monary tuberculosis have advocated appendectomy in cases with 
chronic intestinal disturbances to remove a source of irritation and 
often a tuberculous focus. Some have reported great improvement. 
As far as removing a tuberculous focus was concerned our results 
certainly do not warrant the procedure, since 5 of the 6 with tuber- 
culous appendicitis in this group, are dead. 

Kinghorn,® Sleffens^ and others have found no increase in the opera- 
tive mortality in appendicitis with pulmonary tuberculosis and 
advocate immediate operation in acute appendicitis, selective opera- 
tion in recurrent appendicitis. Our experience in general is in 
accord with this opinion. 

Summary. Seven cases of so-called primary tuberculous appen- 
dicitis are reported, of which 2 were later found to have tubercu- 
losis elsewhere. The history and physical findings in these 7 cases 
were essentially the same as in pyogenic appendicitis and the diag- 
nosis was not made pre-operatively. The prognosis was uniformly 
good. 

Twenty cases of pulmonary tuberculosis operated upon for appen- 
dicitis were reviewed; the lesion was acute in 13 and recurrent in 
7. Of the 20, 6 had tuberculous appendicitis; 5 of them were doing 
poorly pre-operatively from their pulmonary standpoint. Of the G, 
5 are dead and the sixth is critically ill. The extremely poor prog- 
nosis of tuberculous appendicitis in advanced, uncontrolled pul- 
monary disease is evident. The 14 cases of pyogenic appendicitis 
occurred in patients who were doing well from the standpoint of 
their pulmonary tuberculosis. Their subsequent coarse has been 
such as to lead us to believe that their appendicitis was unrelated 
to their tuberculosis, and did not affect the course of that disease. 
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BOOK REVIEWS AND NOTICES. 


The Life and Convictions of William Stdney Thayer, Physician. By 

Edith Gittings Reid. Pp. 243; illustrated. New York: Oxford 

University Press, 1936. Price, 82.50, 

Enthusiast, perfectionist, loyalist, partisan, the essence of a gentleman 
in the highest sense, combined with a higlily developed New England con- 
science, Dr. Thayer's vivid personaUty stands out in bold relief in these all- 
too-few pages. Quotations from his copious diary are numerous and well 
chosen; they are so revealing that the reader craves for more. But, granted 
that the 17 months of the Russian Red Cross mission and the war work in 
France '^make an exciting section of the book,^' some will regret that they 
forced the rest of the Life into little more than half the total space. For 
instance, if “the life of Dr, Thayer reflected more clearly than that of any 
of -his colleagues the story of the first years of the Johns Hopkins Hospital 
and Medical School” (Welch's opinion), 26 pages can hardly do justice to 
such an interesting and important period. However, the virtues of the 
presentation and Mrs. Reid's well known skill in biographical composition 
far outweigh such criticism. For those who knew Dr. Thayer well these 
sympathetic pages constitute a satisfying record, while adding occasional 
hitherto unknown details; for those about to make his acquaintance through 
these pages a figure of unusual strength of character, charm of personality 
and professional attainment will be disclosed. E. K. 


Dietetics for the Clinician. By Milton Arlanden Bridges, B.S., 
M.D., F.A.C.P., Director of Medical Detention, Rikers Island and West 
Side Hospitals, New York; Consulting Physician, Seaview Hospital, 
Stateh Island, N. Y., etc. Pp. 1055. Philadelphia: Lea & Febiger, 
1937. Price, 810.00. 

The first edition of this work was described by the Reviewer as deserving 
emphatic recommendation. His judgment continues to be confirmed by 
the popularity of the 'work which has led to a third edition within less than 
4 years. The new volume, greatly amplified and in part re^vritten, is an 
improvement on its predecessors. R* K* 


La Ponction de la Rate. By P. Lmile-Weil, M^dicin des Hopitaux, P. 

Isch-Wall, Assistant d, I'Hopital Tenon, Suzanne Perles, Chef de 

Laboratoire d I'Hopital Tenon. Pp. 148; 23 illustrations, some in colors. 

Paris: Masson et Cie, 1936. Price, 35 fr. 

With few exceptions (Achard, Widal, NicoUe) diagnostic punctme of 
the spleen (splenic biopsy) has not been practised routinely outside of 
Spain and Italy. The authors have sought to remedy this situation, and 
have come to the conclusion that with proper precautions and avoiding a 
few contraindications, the complications of hemorrhage and sprca o 
infection are quite negligible. They have found the method very 
in diagnosing obscure splenomegalies and believe that even in pnmar> 
blood diseases it may afford evidence that bone-marrow biopsy docs nor 
produce. A number of cases %rith colored illustrations are presgtea m 
support of their 'vnews. 
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Elementary Pathology. An Introduction to the Proce.ss of pi.«eapc. 
By Keith S. Thompson, Patliologlst, Sell}’' Oak Hospital, Birmingham ; 
Formerly Lecturer in the Department of Patholo©’, University of Bir- 
mingham and Pathologist, Queen’s Hospital, Birmingham. ^ Pp. 74; 
29 illustrations and 3 colored plates. London: H. K. Lewis & Co., 
Ltd., 1936. Price, 10/6. 

This is an interesting attempt — the first of its kind that we have seen — 
to bridge over the gap between a student’s notebook and the modern impo.s- 
ing textbook of pathologj’. The author starts from the sound premise that 
the majority of students are so much occupied in writing notes that they 
are less able to comprehend and absorb what the lecturer is saying and 
that often their notes miss important parts of the lecture. He has therefore 
prepared a richly illustrated, concise outline of general patholog}’- with, for 
each page of text, at least one blank page on which the student can make 
his notes. The brevity of the work makes it easier to read the subject of the 
da}-- in advance. In England, where students begin work in the wards 
coincident with the study of patholog}’', the book should be more useful 
than in this countiy where the course is differently arranged. Though we 
doubt its practicability in our own cour.se, we would like to see it tried out 
by an intelligent student who did not neglect the study of his textbook as well. 

E. K. 

Greek Medicine. Volume XVIII of Clio Medica. By Fred B. Lund, 
M.D., Boston, Mass. Pp. 161; 7 illustrations. Ndw York: Paul B. 
Hoeber, Inc., 1936. Price, S2.00. 

This excellent monograph is the eighteenth of the historical series "Clio 
Medica,’’ which Hoeber is bringing out in handy pocket form under the 
editorship of Dr. Krumbhaar. Though the study of medieme and surger}’ 
long antedated the Greeks, they were the ones who established it on the 
footing to which our practices may be traced. _ In fact, as Lund states, 
to Hippocrates may be given the credit for freeing the art from the tram- 
mels of superstition and magic and putting it on a common-sense and even 
a scientific basis. Wiat went before belongs more to the .student of 
archpeolog}’ than of medicine. 

With our present-day knowledge of biolog}' and chemistry we have a 
medical foundation which can no more be contradicted than the sphericity 
of the earth and its revolution around the sun. Greek medicine, on the 
other hand, came into existence when practically nothing was certain 
except the problems of mathematics. In fact another 150 years had to 
elapse after Hippocrates before even the principle of the lever was demon- 
strated by Archimedes, thus dispelling the not uncommon idea that it worked 
magically. Under the circumstances it is remarkable how successful these 
progenitors were in developing lines of thought, establishing a terminolog}’ 
and even sotting the stage for what has come about in the way of .s.iving 
of life, easing pain and making living a pleasure. 

This little volume has surely accomplished the purpo'-c of the Editor, 
namely, to present this notable era from Hippocrates to Galen in concise, 
yet interesting and well-rounded form. J. V'. 

Die Vererbung in.vkrer Krankjieiten. By Pbofessop. Dr. Wilhelsi 
Weitz, Direktor der II. Medizinischen Klinik und Poliklinik an der 
Universitat Hamburg. Pp. 197; 07 ilhi'^trations and 12 fabler. Stutt- 
gart: Ferdinand Enke, 1930. Price, Paper, Rm. 13; Bound, Rm. 14.60. 
An interesting and valuable collection from the world s medical literature 
of the available data on the heredity of internal diseases, toacther with 
numerous observation": made by the author in this field durinc the pT-t 
15 yearn. ’ R. K- 
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The Cyclopedia of Medicine. Vol. 13. Revision Service. George 

Morris Piersol, B.S., M.D., Editor-in-Chief; Edward L. Bortz, A.B., 

M.D., Assistant Editor. Chief Associate Editors : W. Wayne Babcock, 

A. M., M.p., Surgery; Conrad Berens, M.D., Ophthalmology; P. 

Brooke Bland, M.D., Obstetrics and Gynecology; Francis L. Lederer, 

B. S., M.D., Otology, Laryngology and Rhinology; A. Graeme Mitchell, 

M.D., Pediatrics. Pp. 1063; 190 illustrations. Philadelphia: F. A. 

Davis Company, 1937. Price, S 12 . 00 . 

^^To revise completely a work of the magnitude of the Cyclopedia 
frequently is obviously out of the question. Therefore ... it is proposed 
to issue annually a service volume .... which will keep the Cyclopedia 
thoroughly abreast of the times/’ In large part the book consists of 
abstracts of the literature which has appeared since the writing of the 
origina articles. There are also a number of articles that obviously fill 
in gaps in the original publication. Although 117 authors have con- 
tributed to the present volume, there is very little duplication, a tribute 
to good editing. TJie material is well arranged and completely indexed. 

R. K. 


Recent Advances in Endocrinology. By A. T. Casmeron, M.A., D.Sc. 
(Edin.), F.I.C., F.R.S.C., Professor of Biochemistry, Faculty of Medi- 
cine, University of Manitoba; Biochemist, Winnipeg General Hospital. 
Pp. 458; 65 illustrations, including 3 plates. Third edition. Phila- 
delphia; P. Blakiston’s Son & Co., Inc., 1936. Price, S5.00. 

In this edition there has been an increase from 365 to 458 pages, and a 
large increase in bibliography. Such an abstracting of the voluminous 
literature has value in permitting the reader to locate references on a given 
subject wLich he can consult in the original, and in gmng a bird’s-eye view 
of recent w’ork in endocrines to one not actively working in this field. 
As the author himself undoubtedly realizes, it is not humanly possible for a 
person working in one field to be able to analyze critically the results in 
other special fields of endocrinology. The Reviewer would prefer to see less 
said about some published work that requires corroboration, but the author 
makes every attempt to be fair by referring to work on opposing sides of 
various subjects. - I* 


Modern Treataient and Formulary. B^^' Edw^ard A. Mullen, P.D., 
M.D., F.A.C.S., Assistant Professor of Pharmacology and Pl^siolog}", 
Philadelphia CoIIge of Pharmacy and Science; Lieutenant-Commander, 
Medical Corps, U. S. Naval Reserves. Foreword by Horatio C. Wood, 
Jr., Professor of Therapeutics in Universit}’' of Pennsjdvania, Graduate 
School of Medicine; Professor of Pharmacology and Ph 3 '’siolog}^ Phila- 
delphia College of Pharmacy’' and Science. Pp. 707. Philadelphia: T. 
A. Davis Company, 1936. Price, S5.00. • 

The author’s goal was laudable: to place at the ready disposal 
bus}’’ practitioner the essentials of treatment as gleaned from standar 
works on tlierapeutics and current literature, with emphasis on the 
tation of actual prescriptions — oyer 2000 of them. He has undoubt cdi} 
succeeded in bringing much that is useful to the attention of ^ *a generation 
of ph 3 ’’sicians .... not sufficient!}’' grounded in materia mcdi^ ' ' r 
has however included much that is useless, perhaps even hanniuh 
there are a few important omissions. Thus there are 16 prescriptions 
various combhiations in which quinine may be employed in maJana, ^ 
no mention is made of plasmochin or atabrine. Prescriptions contain ng 
8 or 9 ingredients smack of an unwarranted polypliarmac}\ f hrcc graniJ^ 
of desiccated thyroid daily is hardly a proper prescription for neurastnenia, 
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without some reference to basal metabolism. Tlierc is no mention of 
etiologic agents (drugs) to be avoided in tlic treatment of patients with 
agranulocytic angina. Notliing is said of possible contraindications to 
quinidine. The author writes both English and metric dosages, but he 
thinks in terms of the English; else whj" write “menthol |972?^’ A pro- 
prietary preparation with secret formula is recommended. If there is a 
more thorough winnowing of chaflf from the wheat, this can be made a 
very useful book in its future editions. H. K- 


Pathology of the Nervous System. A Student’s Introduction. Tiy 
J. Hekry Biggart, M.D. (Belfast). Pp. 335; 204 illustrations. Balti- 
more: William Wood & Co,, 193G. Price, S5.25. 

The recent appearance of several excellent texts on neuropathology’ 
I reflects the present-day interest in neurology. Tlie author’s book, whicli 
lie himself modestly terms “A Student’s Introduction,” is a clearly written 
and well-illustrated guide in which the principles of patliology'’ are apjilied 
to the lesions of the nervous system. All too often in ncuroiiathologic 
literature it has been apparent that the writers have not served tlieir 
apprenticeship in the department of pathology. Specialization in a diffi- 
cult field without adequate training has led to the inventioii of many 
meaningless terms for lesions in the nervous organs having their counter- 
part in well-known changes of other organs. Indeed, there has been a 
tendency^ to regard neuropathology^' as a subject of interest solely to the 
neurologist, and in many’- of our hospitals neuropathology^ has become 
divorced from general pathology. But, as Professor Drcnnan rightly’ say\s 
in his Foreword, “It will be unfortunate, however, if neuropathology’ is to 
lose contact with its parent, general pathology, for the same ])roblems 
concern both. In this book the author has kept the relationship, and 
throughout there will be found analogies between the disease processes 
seen in the nervous tissue and in other tissues of the body’. The apparent 
differences are shown to be due to tlie different anatomical factors— glial 
tissue in jdace of fibrous tissue, Virchow-Robin space for perivascular 
lymiphatics, and so on.” These sentences of Professor Drennan give so 
trenchantly'' the spirit of the author’s text that the Reviewer has quoted 
them verbatim. It remains to say'’ that the author has had a well-rounded 
training in pathologic laboratories in this country and Great Britain, and 
that this training is reflected in his admirable text, which is sincerely’ recom- 
mended not only’ to medical undergraduates, but to those profcssirmal 
pathologists who have slighted a most interesting field of their ])rofession, 
and to practitioners who see and study’ the patient in tlie early’ stages of 
his disease. B. L. 

A Text-Book of Histology. .^Yrranged iqion an Embry’ological Basis. 
By’ J. Lewis Bremer, M.D., Herscy’ Professor of Anatomy. Harvard 
University. Pp. 5S0; 455 illustrations (3G in colors). Fifth edition of 
“Lewis and Stohr.” Philadeljihia: P. Blakiston’s tSon A: Co., Inc., 
193G. Price, SG.50. 

“The increasing vitality’ of the ernbry^ological and liistological science^? 
within the last few y’cars seems to require a rather radical revision of thi< 
textbook with the incorjxiration of much new material. More emplia-i'- 
has been given to the iionnal functional changes in the various, cells ami 
to their activities in the living state, as correlate^l with the usual hi-toh» 2 icai 
picture. The newer conceptions of the various lionnonc- hav^> bc^ui 
briefly’ included, and because of their imiK>rtance the reaction on tlu* endo- 
crine glands has been advanced to a pO'^ition ahead of the .'-<‘Ction^ dealing 
witli tliose organs in whicli their actions are best rccognizH. In g'-'-noniL 
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however, the book follows the same plan as in former editions, and emphasis 
is still laid more on development and the resulting form than on function, 

except as the latter helps to explain the morphology Some of the 

improved mechanical characteristics of this edition are— a large percentage 
of new illustrations, a glareless paper, a sturdy, cleanable and water resisting 
binding/^- (From Preface and Publishers^ Stotement.) 


Allergic Diseases. Their Diagnosis and Treatment. By Ray M. 
Balyeat, M.A., M.D., F.A.C.P., Associated Professor of Medicine and 
Lecturer on Diseases Due to Allergy, University of Oklahoma Medical 
School; Chief of the Allergy Clinic, University Hospital, etc. Assisted 
by Ralph Bowen, B.A., M.D., F.A.A.P., Chief of Pediatric Section, 
Balyeat Hay Fever and Asthma Clinic, Oklahoma City, Oklahoma* 
Pp. 516; 132 illustrations (8 in colors). Fourth edition, refused and 
enlarged. Philadelphia: F. A. Davis Company, 1936. Price, S6.00. 
Originally planned as a manual for the instruction of patients, this 
book has been expanded in successive editions to serve also the general 
practitioner. It contains much practical information and advice, but the 
extensive use in asthma of endotracheal instillation of iodized oil, as recom- 
mended by the author, is to be condemned. R. K. 


Methods of Tissue Culture in Vitro. By Ralph BuchsbaUxM, 
Ph.D., Department of Zoology, University of Chicago, and Outlines 
of Histological Methods, vdth Special Reference to Tissue Culture, by 
Clayton G. Loosli, Ph.D., Department of Anatomy, University of 
Chicago. Pp. 81 (lithographed); 19 illustrations. Chicago: The Uni- 
versity of Chicago Press, 1936. Price, Sl.OO. 

As stated in the Foreword, the booklet “presents a simplified method 
of tissue culture for a single investigator in an ordinary biological labora- 
tory. All of the requirements for best growth have been included, but 
the attempt has been made to eliminate procedures of doubtful value, to 
minimize certain precautions which seem to be overemphasized by some 
workers, and to recommend equipment which is as inexpensive as possible.* 
In addition, there is given an outline of methods for fi.xing, embedding, 
sectioning and staining cultures and control tissues. 

The authors have presented their subject with clearness and admirable 
brevity. The illustrations and the references to books and articles on 
technique are well chosen. The beginner will find in this book a guide 
that will encourage rather than scare him. b. 


A Preface to Nervous Diseases. By Stanley Cobb, A-B., 
Bullard Professor of Neuropathology, Harvard Medical School; I s}'- 
chiatrist-in-Chief, Massachusetts General Hospital. Pp. illus- 

trations. Baltimore: William Wood & Co., 1936. Price, .$2.50. 

His long teacliing experience has led the author to views expressed in 
the Foreword : “To make the student understand the important minciples, 
the teacher must simplify and schematize; frankly, of course. The ana 
om 3 '’ and physiologj^' of the brain must be tauglit with the pathoio^'. b 
the curriculiun each may be put into a separate compartment, lo 


ntellect the\^ are inseparable. i n ^ 

“The book is written to give to students of medicine (and P A j 

jians remain students as long as the}’' live) the facts and correlations 
>0 understand the simpler ^\'orkings of the central nervous . 

ruth, little more than these simple mechanisms 

ind even some of these are. still controversial. Tims, adherence p 
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ciples tliat arc fairly well established has kept the book small, for it has 
been my aim to mention only those anatomical structures the phj'siologj' 
of which is known, to discuss onl3’’ plij^siological processes for which there 
is at least a fairly well-substantiated anatomical correlation, and to describe 
only the pathology that has fundamental significance. References are 
given for the reader who would stud}'-^ details. The book is a preface, to 
start the student with a three-dimensional orientation towards ncurologj’’ 
and psj’’chiatrj’- — a Ijrief, concurrent anatamj', ph3’siolog5% and patholog3^” 
The book is divided into 12 short chapters: Autonomic nervous S3'stein; 
segmental and suprasegmental aspects of the cerebrospinal nervous S3'stem ; 
motor integration and locomotion; functional localization in the cerebral 
corte.\'; consciousness and the “mind-body” problem; cerebral circulation; 
cerebrospinal fluid; paths of infection to the nervous S3'stem; general histo- 
logic patholog5’-; the peripheral neiwe and neuritis; special histologic path- 
ology; epileps3’’ and tlie ps3’-choses. 

The author has succeeded in wielding together the principles of ncurolog3' 
which he presents in a clear and pleasant st3-lc. B. L. 

Mns. Eddy Purloins from Hegel. Newl3’- Discovered Source Reveals 
Amazing Plagiarisms in Science and Health. B3'’ Walter M. Haushaij- 
TER. Pp. 126; illustrated. Boston: A. A. Beauchamp, 19.30. Price, 
S1.50. 

In 1907 Mark Twain strongly stated his belief that Mrs. Eddy was not 
the sole author of “Science and Health,” suggesting that parts of it were 
obviousl3^ the jiroduct of an intellect far greater tlian that displa3'ed b3' 
Mrs. Edd3" in other writings, indubitabl3’- hers. As the author points out, 
Twain’s “surmise was in the direction of some unknown author who died 
before his work gained the light of public attention.” In proof of this 
the author offers a photostatic cop3'' of a manuscript wliich rccentbv came 
to his hands in the course of his search for Mrs. Edd3'’s possible source 
material. Entitled “The Metaph3’sical Religion of Hegel,” it beans the 
name of Francis Lieber, distinguished German-Amcrican jniblicist, bv 
whom it was sent in 1866 to Hiram Crafts. In Crafts’ home Ivirs. Edd3' 
lived from 1866 to 1S6S and there, according to a biograi)hcr, “she began 
to S3'stematize her ideas and write out a new manuscript.” “Science and 
Health” was not published until 187.5, three 3'ears after Lieber’s death. 
Numerous quotations would .show that the Lieber manuscriiit is the chief 
source from which she drew what she could grasp of Hegel’s transcendental 
jihilosoplnq and from which .«he appears to have plagiarized most brazenbv. 
It is to be hoped that the author will bring forward further evidence fiilh- 
to authenticate his extreme^" interesting and important find. 

R. Iv. 


The Harvey Lectures. Series XXXI. Delivered under the Auspices 
of Tlic narvc3' Socict3' of New York, 193.5-1936. Under the jiatronace 
of the New York Academ3' of liledicine. Pp. 255; illustrated. Balti- 
more: Tlie Williams Sc Wilkins Compan3', 1936. Price, .$4.00. 

Of the S lectures of last 3'ear's series, the first is 63* Max Bergmaim on 
“Proteins and Proteoh'tic Enz3ines.” He p<jints out the importance of 
a complicated periodic repetition of simple structural elements, as a concejff 
of iirotein structure and the promise that .studx' of proteoh’tic cnz\’mes 
and selective precipitation gives for elucidation of the stnicture of th^ 
proteins. In the second lecture, “The Significance of Chimpanzee-Culture 
for Biological Rc,«carch,” Yerkes defends the thc.^is “that exix-rimentat 
biolog;- re(|uiros and should demand, as doc.^ chemistn-. rclntiveh’ .-tan- 
dardized. describ.ablc, and carcfulh- controlled materials of research." 
Rous’ “Vims Tumors and the Tumor Problem’’ describes the vims tumor.- 
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of fowl and rabbits— Luck4's renal carcinoma of frogs is not considered. 
Rous combats 8 diiScultfes that ''stand in the way of the supposition, for 
experimental purposes, that the general run of malignant growths is 'due 
to viruses/' In the fourth lecture, "Relations Between the ParathjToids, 
the H)^ophysis and the Pancreas,'' Houssay' presents a number of these 
complicated relationships. J. F. Fulton's lecture on "Interrelation of 
Cerebrum and Cerebellum in the Regulation of Somatic and Autonomic 
Functions," the longest of the series, relates how the results, especially 
of decerebellation and decortication, demonstrate "the coexistence in the 
same anatomical area of the cortex, as well as in the cerebellum, of auto- 
nomic and of somatic representation (which) makes possible simultaneous 
and appropriate adjustments." Shope's discussion of "The Influenzas of 
Swdne and Man," presents the highty important demonstration that swine 
influenza is due to the concerted action of a filtrable virus and a bacterium 
and emphasizes^ similarities in the etiology of swine and human influenza. 
Warren Lewis' study of "Malignant Cells" in tissue cultures (especially 
Anth the roller-tube technique) supports the view that they are perma- 
nently altered cells, cyiiologically and ph 3 ^iologicalIy. The last lecture 
of the series, "The Plwsiology of the Bronchial Vascular Sy’stem," by 
L de Burgh Daly, of the University of Edinburgh, describes work elucidat- 
ing the importance of the bronchial vascular system in the maintenance 
of intrinsic pulmonary nervous mechanisms. 

"The high standard of these famous lectures has been well maintained," 
has long since become a truism; yet it is the most fitting comment that 
one can make on this volume. E. K. 


Hugh Owen Thomas. A Personal Study. By Frederick Watson. Pp^ 
94; illustrated. New York; Oxford University Press, 1934. Price, 
S4.25. 

Hugh Owen Thomas. His Principles and Practice. By D. jVTcCrae 
Aitken, M.A., M.B., Ch.B. (Ed.), F.R.C.S. (Ed. and Eng.), Director of 
Surgery, Robert Jones and AgneAV Hunt OrthopaBdic Hospital; Senior 
Surgeon, St. Vincent's Orthopaedic Hospital, etc. Pp. 96; 1 illustration, 
8 plates. New York: Oxford TJniversitj^ Press, 1935. Price, S4.25. 
These two monographs dealing with the life and work of Thomas were 
prepared as companion books. "The Personal Study" was witten by 
Thomas' son-in-laAv; the "Principles and Practice" by a pupil and colleague 
of Sir Robert Jones who in turn Avas a brother-in-law to Thomas.^ Both 
works were inspired by Sir Robert. It had been his hope to issue in 1934 
a centenary volume dealing Avith epochal AA^ork in orthopedics of his famed 
friend and relatWe. The death in 1933 of Sir Robert made it necessar^^ that 
the Avork be done b}’' others. The choice of authors and the diAUsion of their 
labors Avas a most happ 3 ’’ one. To Hugh Thomas orthopedic surger^^ 
throughout the Avorld owes much. To it Thomas brought the skilled hancis 
of a master craftsman and a mind that insisted upon the application ot 
ph 3 ’’siolog 3 ’' to the treatment of deformities. ^ The results of such a fiapp^^ 
conjunction of talents could only be the rational solution of the problems 
attacked. Vlien aax learn of the personal characteristics of the man, it is 
eas3’’ to see Iioaa^ liis principles and practices gained Avidespread circulation. 
No other man so advanced the mechanical and manipulatu'e phases o 
orthopedic surgerj’' as did Hugh Owen Thomas. Fcaa’ Avorkers since uba 
been able to' extend the domain of these branches. It is most interest g 
to realize that the great adAmnce in the operatiA'o field of orthopeaic O 
Avas giA^en its impetus b3" Thomas’ brotlier-in-laAv, Sir I^hcrt n 

I monographs are of great interest and value. The 3 ’‘ arc sjne } 


two monographs 
AA’ritten and Avell illustrated. 


G. W. 
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Principles of Bacteriology. Bj’’ Arthur A. Eisenberg, A.B., M.D., 
Director of Laboratories, S}’'denhain Hospital New York, aiid IMarel F. 
Huntly, Il.N., M.A., Director of Nursing, Wesson Memorial Hosj)ital, 
Springfield, Mass. With annotations and a Section on IMicrobic A'aria- 
tions by F. E. Collbn, M.S., Pii.D., Professor of Bacteriolog}-, Voca- 
tional School, Milwaukee. Pp. 378; 90 illustrations, 8 colored plates. 
Sixth edition. St. Louis: The C. V. Mosb}" Comjianv, 1935. Price, 
.82.75. 

This useful introduction to bacteriology' has been improved by the 
revision of several sections, especially' those dealing with the leukocytes, 
with sensitivity' phenomena and with diseases due to animal parasites. 
Except for instances in which the effect to obtain simplicity' of diction has 
resulted in loss of accuracy, the book achieves its purpose. The section 
devoted to study of specific disease agents is properly' subordinate; but the 
grouping of species by' phy'siologic effects rather than by' biologic rela- 
tionships is likely to result in confusion, if a .sy'stemic laboratory' study 
course accompanies the didactic work. .1. F. 


Applied Dietetics. For Adults and Children in Health and Disease. By' 
Sanford Blusi, A.B., M.S., M.D., Head of Department of Pediatrics, 
and Director of Research Laboratory', San Francisco Poh'clinic and 
Post-Graduate'^SchooI. Pp. 408. Phiiadelphia: F. A. Davis Company, 
193G. Price, .$4.75. 

While the book contains much that is good and practical, especially' in 
the section on the dietary for infants and children, it also contains much 
that is questionable and irrational. Thus it is advised that the nonnal 
adult male shall avoid presen'ed, salted, s])iced and canned meats and 
fish; tongue, kidney's, sausage, liver, pot roast, stows, pork, duck, goose, 
soup meat, hash; herring, lobsters, crabs, clams, mns.^els; berries, jams, 
preserves, etc. There is little attention paid to (juantitics of foods. The 
book is not recommended. R. K. 

The British Encyclopaedia of Medic.vl Practice. Including Medicine, 
Surgery', Ob.stctrics, Gy'najcology', and other Special Subjects. Vol. 1, 
Abdominal Pain to Appendicitis; Vol. 2, Apraxia to Carrier.s in Infective 
Disease. Under the General Editorship of Sir Humphry Roli.eston, 
Bt., G.C.V.O., K.C.B., M.D., D.Sc., D.C.L., LL.D., Emeritus Regius 
Professor of Phy'sic, Cambridge; Sometime President of the Royal 
College of Phy'sicians of London. With the assistance in a consultative 
capacity' of F. R. Fraser, 3\I.D., F.R.C.P., Professor of Medicine, 
University' of London; G. Grey Turner, M.S., D.Ch., F.R.C.S., Pro- 
fessor of Surgery’, University' of Dnidon; Jaml's ^'oung, D.S.O., M.D., 
F.R.C.S.E., I'.C.O.G., Professor of Obstetrics and Gyinecology', Uni- 
versity of Ix)ndon; Sir Leonard Rogers, K.C.S.I., LL.D., F.R.C.P., 
F.R.CJ.S., F.R.S., Extra Phvsician, Ho^jiital forTrojiiaal Disea‘-'e. Ixindon; 
F. M. R. Walshe, O.B.E.', M.D., F.R.C.P., Fellow, University College. 
Pp.: Vol. 1, 802; Vol. 2, S.30. Illustrations: ^’ol. I, 9G; Vol. 2, 111, 
and 15 plates (5 in colons). London; Buttenvorth A Co. (Publisher.'), 
Ltd., 193G. Price, .$12.00 per volume. 

A PRODuenoN of this size by such distinguished contrilmtors and eminent 
editors is almost necessarily an event of prime importance in the mr.^lical 
book publishing world. The fortunate owners of tliese volumes will have 
authoritative statements on the whole field of medical jiractin*, including 
medicine, surgery', iibstetrics, gynecology and other sjiecialties. Th.i- in 
itself makes possession of such a work as necessary a.s acce.-s t<> the Eticyclo- 
pedia Britannica is to any cultured individual. .An added and imp'irtant 
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benefit will be the ““Keyed Supplementary'' volumes which will keep the 
work regularly up to date. “Arranged for the convenience of the busy 
- practitioner, the encyclopedia frankly concentrates on diagnosis and 
treatment, minimizing historical data and including only those pathologic 
details that are essential for practical purposes. The first volume contains 
51 articles by 46 authors; the second, 56 articles by 62 authors. They 
vary in length from a single page (Ainhum, Angio-keratoma, Bornholm 
Disease) to whole ' treatises, such as the 64 pages on Anemia. The more 
important articles in these 2 volumes are on Acute Abdominal Emergencies, 
Abortion, Accessory Sinuses of the Nose, Adiposity, Adrenal Gland Dis- 
eases, Allergy, Amputation, Anaemia, Anaesthesia, Aneurysm, iGigina 
Pectoris and Coronary Thrombosis, Anus Diseases, Arterial Disease and 
Degeneration, Arthritis, Backache and Lumbago, Bladder Diseases, Blood 
Examination, Brain Tumour, Breast Diseases, Ease of reference has 
been stressed tliroughout; the exiiaustive 60-page index gives many cross- 
references that greatly increase the encyclopedic value of each volume as 
it appears. Thus while “acidosis" is covered in a 7-page article, its rela- 
tion to adenoids, alcoholism, alkalosis, anesthesia and so on can readily be 
found in other parts of the volume by reference to the index. 

The recent appearance of the new edition of Sajous' 12-volume Cyclopedia 
in this country inevitably invites comparisons with this great work, though 
as the two productions have been developed along somewhat different lines 
the overlap is far from complete. . In general, one may say that the Ameri- 
can work has more articles that tend to be shorter in length, though some 
(c. g,, adrenal gland, appendicitis) are as long as the longest of the English, 
and the extra 3 volumes have apparently permitted many to be longer 
than those on the same subject in the English work. One feature that 
might well be copied in later volumes of the work under review is the 
inclusion in smaller print of matter that is necessary but of minor impor- 
tance. In regard to the topics considered, anyone, of course, can criticize 
the omission of this or that subject {e, g., abscess, acetanilid, acetone) or 
disproportions of allotted space (e. g,, 4 pages for “ackee poisoning" vs, 

5 for amyloid disease, which by the way does not appear at all in the 
American work) ; but how can even substantial agreement be expected in 
such a task? Furthermore, subjects missed in A and B ma}’' turn up under a 
different classification in later volumes. The task of selection of topics 
for treatment must indeed be about the most difficult of all in the prepara- 
tion of such a work. For American readers the aU-British authorship 
(one might almost say the all-London) gives the added interest of a trans- 
atlantic presentation that nevertheless can be assimilated vdthout confusion 
by those differently trained on this side. Of course, most important of all 
in any scientific work, is the value of the contributions themselves; also, 
of course, no one reader can estimate this value even after long acquaint- 
ance. Time and a multitude of readers vdll have to supply the verdict. 
However, the Reviewer believes that if the remaining volumes of the set 
live up to the promise of the first 2, this will indeed be a valuable ^dition 
to medical literature. 


Differentialdiagnose in ber Inneren Medizin. Lieferung 2. 
Tausend. By Prof. Dr. Med. 0. Naegeli, Direktor der Mediziniscnen 
Universitiitsklinik, Zurich. Pp. 414; 97 illustrations. Leipzig* Georg 
Thieme, 1936. Price, Rm. 9.60. 

The second ^Tieferung" of this work treats, in systemic 
differential diagnosis of diseases of the abdoinen, lung and pleura, 
first of these — the longest section — deals briefly vuth sucli ^ 

abdominal pains of various kinds, hemorrhage and anemia, ' 

stenoses, ileus, gastric ulcer, carcinoma, gastritis, gastrocardiac ' 

appendicitis, peritonitis and so on. 
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A Health Education Workbook. For Teachers, Parents, Nurses and 
Social Workers. By Kathleen Wilphnson Wootten, M.A., Professor 
of Health; Head, Department of Health and Physical Education, Georgia 
State Teachers College for Women, Milledgevdlle, Georgia. Pp. 273. 
New York: A. S. Barnes & Co., Inc., 193G. Price, .$1.50, paper binding. 

This outline for health education is best suited for the grade school 
teacher, and the athletic instructor who is frequently required to super\dse 
health education. The book is too elementary for college teachers. In 
addition to the usual hygiene subjects,_as diet, e.vercise, and sex, the qual- 
ifications for a health teacher are outlined, and a method of presentation 
of health education is given. There is very little mention of public health 
work, and nothing on the history of medicine — both of which are necessary 
for a complete education on health. There are many quotations from health 
writers that are well adapted for pedagogical work. The subject matter in 
each chapter is presented as: “Objectives,” “Study Outline,” “Activnties,” 
and lastly, “References.” Tliere are many good references for the laj’’ reader. 

As a skeleton outline for elementary health education and school health 
supervision by a layman, this book will find a place. N. B. 


Synopses of Ano-rectal Diseases. By Louis J. Hirscilman, IM.D., 
F.A.C.S., Ex-Vice-President, A.M.A., Professor of Proctologj’-, Wayne 
University, etc. Pp. 288; 174 illustrations and G color plates. St. Louis: 
The C. V. Mosbj’’ Company, 1937. Price, .S3. 50. 

Dr. Hirschman has already favored both students and practitioners 
with 4 editions of his Handbook on Diseases of the Anus and Rectum. The 
synopsis now presented affords the reader the summary of a lifetime of 
experience in this field. As pointed out in the preface, the book is subject 
to the limitations of a synopsis. However, the concise arrangement of 
subject matter, the frequent use of apt illustrations and the omission of 
controversial minutiie will undoubtedly make it verj' valuable to the large 
group of physicians for whom it was written. I. R 


Anislvl Micrology. Practical E.xercises in Zoological iMicro-tcchniquc. 
B 3 ’’ Michael F. Guyer, Professor of Zoologj’’ in the Universitj' of Wis- 
consin. With a chapter on Drawing b}^ Elizabeth A. (S.mith) Bean, 
Former Assistant Professor in Zoologj’ in the Universitj* of Wisconsin. 
Pp. 331; 76 illustrations. Fourth edition, re-vised. Chicago: The 
University of Chicago Press, 1936. Price, $2.50. 

The fourth edition of this book follows the general pattern of earlier ones. 
It omits discussions of how and whj’ various methods were developed, and 
its make up is confused. For example, on page 5, “kcej) everj’thing clean !” 
heads “important general rules,” but cleaning solutions are mentioned first 
on page G1 and onlj’ in connection with used slide.s. Revision of other 
chapters seems indicated also; that on the jiarafiin method is inadequate; 
the microtome as a machine is scarceh’ mentioned and newer app.aratus 
for shapening knives is not discussed. Frozen section tccimique seems out 
of place in a book which deals chiefl}* with tlie subject matter of elementarj* 
zoologj'. This edition includes a chapter on the use of “dioxan-” (dicthjdene 
oxide) in liistological technique. This and outlines of numerous standard 
methods -will make it useful for experienced technician^: but, for those who 
wi.ch more adequate infonnation on histologic method®, othrr books wj!i 
be more satisfactorj*. If. R. 
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Clinical Laboratory Diagnosis, By Sasiuel A. Levinson, M.S., M.D., 
Director of Laboratories, Eesearcli and Educational Hospitals, Chicago; 

, Associate Professor of Pathology and Bacteriology and Assistant Profes- 
sor of Medicine, University of Illinois College of Medicine; and Robert 
P. MacFate, Ch.E., M.S., Assistant Director of Laboratories, Research 
and Educational Hospitals, Chicago; Associate in Pathology and Bac- 
teriology and Instructor of Physiological Chemistry, University of Illinois 
College of Medicine. Pp. 877; 144 illustrations, 78 tables and 13 plates (5 
in colors). Philadelphia: Lea & Febiger, 1937. Price, $9.50. 

Das Hormon des Corpus Liiteum. (Biologic, Chemie und Klinik.) By 
Dr. Erich Fees, Dozent fur GeburtshHfe und Gynakologie, Leiter der 
Abteilung flir Biologic und experimentelle Chirurgie am Institute de 
Maternidad de la Sociedad de Beneficencia, Buenos Aires. Pp. 169; 40 
illustrations. Leipzig: Franz Deuticke, 1937. Price, Paper, M. 12; 
Bound, M. 14.40. 

Le. Artropalie Croniche. Escluse Quelle da Germi Conosciuti. (In Mono- 
grafie Medico-Chirur^che d'Attualita.) By Dott Gaetano Zappala, 
degli Ospedali Riuniti di Roma. Collaborazione del Prof. Giuseppe 
Lazzaro. Prefazione del Prof. Cesare Antonucci, Chirurge Primario 
degli Ospedali Riuniti di Boma. Pp. 237; 9 illustrations. Roma: 
Luigi Pozzi, 1936. 

‘ This attempt to present “the actual state of our knowledge of chronic arthritis'* 
appears to suffer from lack of acquaintance with the English speaking literature 
on the subject. 

Fisiopatologia del simpatico nelVuomo. Memoria premiata dal R. Istituto 
Lombardo di Scienze e Lettere con il premio di fondazione Fossati. 
(In Monografie Medico-Chirurgiche d'Attualita.) By Prof. Gino Pieri, 
Chirurgo Primario neUDspedale Chdle di Udine. Prefazione del Prof. 
Cesare Frugoni, Direttore delta Clinica Medica della R. Universita di 
Roma, Pp. 78; 41 illustrations. Roma; Luigi Pozzi, 1936. 

This essay, which was the prize of the Fossatti Foundation of the Royal Institute 
of Science and Literature of Lombardy, is based on a study of disorders regarded 
as due to 63anpathetic stimulation or paralysis. 

Electrical Signs of Nervous Activity. (The Eldridge Reeves Johnson Founda- 
tion for Medical Physics.) By Joseph Erlanger, Professor of Physiol- 
ogy, Washington University, and Herbert S. Gasser, Director, The 
Rockefeller Institute for Medical Research. Pp. 221; 113 illustrations. 
Philadelphia: University of Pennsylvania Press; London: Humphrey 
Milford; Oxford University Press, 1937. Price, S3.50. 

The Psychology of Eating. By Lewis Robert Wolberg, M.D. Pp. 321. 
New York; Robert M, McBride & Co., 1936. Price, S3.00. 

The Medical Clinics of North Americaj VoL 21^ No. 2 {Boston Number-- 
March, 1937).^ Pp. 642; iUustrated. Philadelphia: W. B. Saunders 
Company, 1937. 

' The Ocular Fundus in Diagnosis and Treaitnent. By Donaei) T. Atkinson, 
M.D., F.A.C.S., Consulting Ophthalmologist to the Santa Rosa Infinnaty 
and the Nix Hospital, San iGitonio, Texas, etc. Pp.^ 142; 48 illustra- 
tions and 58 colored plates. Philadelphia: Lea & Febiger, 193/. 1 rice, 
SIO.OO. 

Cancer and Diet. With Facts and Observations on Related Subjects. By 
Frederick L. Hoffjlw, LL.D., The Biochemical Researcli Foundatio 
of the Franklin Institute, Pliiladelphia, Pa. Pp. 767; 
more: The Williams & Wilkins Compan}^ 1937. Price, S5.00. 
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Cataract. ^ Its Preventive and Medical Treatment. For Specialists, General 
Practitioners and Students. By A, Edward Davis, A.M., i\I.D., For- 
merly Professor of Ophthalmol og}’-. New York Post-Graduate i\Iedical 
School and Hospital (Columbia University), etc. Pp. 161; 11 charts. 
Philadelphia: F. A. Da\'is Corapan}’-, 1937. Price, -SS.OO. 

Compidsory Health Insurance and Disease Control. B}" Fruderick L. 
Hoff.man, LL.D.,_ Consulting Statistician, Philadelphia, Pa. Pp. 38. 
New York: Public Relations Bureau, Medical Society of the State of 
New York, 1936. Price, 10 cents. 

This is a comparison of vital statistics in the United States with those of several 
foreign countries in which health insurance has been in operation for many 
years. It is not favorable to health insurance. 

The History of the Acute Exanthemata. The Fitzpatrick Lecture.s for 193.5 
and 1936. Delivered before the Royal College of Physicians of London. 
By J. D. Roldeston, M.A., M.D., F.R.C.P., F.S.A., Medical Superin- 
tendent, Western Fever Hospital, London. Pp. 114; illustrated. London : 
William Heinemann (Medical Books), Ltd., 1937. Price, 7s. 6d. 
Diabetes. A Modern Manual. By ANmoNy' M. Stxdoki, Jr., M.D., 
Chief of the Diseases of Metabolism at the St. Agnes Hospital; Chief 
Consultant in the Diseases of Metabolism at the Oncologic Hospital, etc. 
Introduction by Morris Fishbein, M.D., Editor, Journal of the American 
Medical Association, with a Foreword by George Morris Piersob, 
B.S., M.D., Professor of Medicine, Graduate School of iMedicine, Uni- 
versity of Pennsylvania; Physician to the Graduate School Hospital, etc. 
Pp. 240. New York: McGraw-Hill Book Company, Inc., 1937. Price, 
82.00. 

Christian R. Holmes. Man and Physician. Bj’’ M/Uitim Fischer. Pp. 
233; illustrated. Springfield, 111.: Charles C Thomas, 1937. Price, 
84.00. 

Handbook of Orthopxdic Surgery. B}" Alfred Rm:s Shaa'ds, Jr., B.A., 
M.D., Associate Professor of Surger}’- in Charge of Orthopajdic Surgery, 
Duke University School of Medicine, and Chief of the Orthopaidic Ser- 
vice, Duke Hospital, Durham, N. C., etc. In collaboration with Richard 
Beverly Raney, B.A., M.D., Instructor in Orthopiedic Surger}', Duke 
Universit}’’ School of Medicine. Pp. 593; 169 illustrations. St. Louis: 
The C. V. Mo.sby Company, 1937. Price, .$5.00. 


NEW EDITIONS. 

The Operations of Surgery, Vol. II. The Abdomen. By R. P. Rowlands, 
M.S. (Lond.), F.R.C.S. (Eng.), Late Surgeon to Guy’s Hosjiital; Late 
Lecturer on Surgerj’- to the Medical School; and Philip Turner, B.Sc., 
M.S. (Lond.), F.R.C.S. (Eng.), Consulting Surgeon to Gu 3 -’s Hospital; 
Fornierlj' Lecturer on Surger\' and Tcaclier of 0])prafive Surgery to the 
Medical School. Pp. 99S; 514 illustrations (4 in color). Eighth edition. 
Baltimore: William Wood Co., 1937. Price, 810.00. 

The Chemistry of Natural Products Related to Phcnanthrcnc. Bj* L. F. 
Fieser, Associate Professor of Cliemistrv, Harvard Lhiivcrsit}-. Pp. 
456. Second Edition vdth an Append i.v. New York; Reinhofd Pub- 
lishing Corporation, 1937. Price, 87.00. 

Medical Greek and Latin at a Glance. B3* Walter R. Agard, B.Litt. 
(OxoN.), Professor of Greek, Universitj- of Wisconsin. With an Intro- 
duction b\' C. H. Bunting, M.D., Profe.«sor of Pathologi,-, Univer.-ity 
of Wisconsin. Pp. S7 (everv other pace blank). Second Editimt revL/N-j. 
New York: Paul B. Ilocber, Inc., 1037. Price, 81.50. 
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OXYGEN THERAPY.* 

Oxygen treatment is an example of a therapeutic procedure long 
recognized in principle yet only recently shown to have practical 
applicability and significance. The biologic significance of oxygen was 
recognized by Lavoisier in the same year that it was discovered 
by Priestley^^. His epoch-making experiments, begun in 1775 and 
ending with the guillotine in 1794, demonstrated that oxygen is ab- 
sorbed through the lungs and that it plays a similar role in the oxida- 
tive process of living as in that of non-living systems.®^ Priestley him- 
self recognized the therapeutic possibilities of oxygen in asphjrxial con- 
ditions.^^ As early as 1798, Thomas Beddoes founded a Pneumatic 
Institute in Clifton, where oxygen was used in the treatment of asthma 
and heart disease and also of opium poisoning.^® Others have advocated 
its use in a A^ariety of conditions, including tuberculosis, diabetes, 
s;^^lulis, gout and hysteria. Because of its indiscriminate application, 
oxygen therapy fell into disuse. Its rational use became established 
only after physiologic and clinical investigations had discovered the 
nature of certain normal and morbid bodil}^ states, particularly the 
A^arious types of anoxia. When methods were finally demised which 
made possible the measurement of changes follo^\dng its administration, 
and AA^hen industrial dcA^elopment made its prolonged administration 

* This discussion makes no attempt to review the subject completely. Compre- 
hensive discussions, particularly on the physiologic principles of the subject, mi^ 
be found in the following works: (a) Pagel, J.: Handb. d. SauerstofT-therapic, e . 
hy M. Michaclis, Berlin, 190G; (6) Lundsgaard, Ch., and Van Slyke, D.D.: Cyanosis, 
Medicine, 2, 1, 1923; (c) Mcakins, J. C., and Davies, H. AV.: Respirator^' Function 
in Disease, London, Oliver & Boyd, 1925; (d) Peters, J. P., and Van Slykc, D. 
Quantitative Clinical Chemistry, The Williams & Wilkins Company, Baltimore, l * 
Chap. XII, Hemoglobin and Oxj'gen, 1, 51S. 
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practical, comfortable and reasonably economical, oxygen became an 
important therapeutic agent. This has been accomplished, to a large 
extent, during the past two decades. 

In the evaluation of the therapeutic usefulness of oxygen two ques- 
tions must be answered: 1, Is oxygen of value only as a substitute in 
conditions in which anoxia of tissues e.xists? 2, Is it also beneficial in 
conditions in wliich there is a normal supply of oxygen? 

Oxygen Deficiency. The manifestations of oxygen deficiency h.ave 
been established primarily by studies on the effects of gas mixtures 
wdth reduced oxygen concentration, particularly by Haldane"'® and 
Barcroft,* and by studies on the effect of reduced atmospheric pressure 
under artificial conditions, as in chambers,^ and at high altitudes."" 
The manifestations of these different tj’pes of oxygen deficiency are 
essentially the same and they depend mainly on whether the anoxia is 
acute or clmonic. 

There is scarcely any storage of oxygen in the bodj". The slight storage 
in the lungs is evidenced by the fact that few can hold their respiration 
more than 2 minutes. If, therefore, air is washed out of the lungs by 
inert gases, unconsciousness maj’’ ensue almost at once. Thus, a miner 
who walks into a pocket of methane “is struck down as though he had 
been felled by a blow on the head.”^° Gradual deprivation of o.xygen 
produces impairment of mental function, usually without appreciation 
of this fact by the subject. There is an increase in the rate and, to a 
lesser extent, in the depth of respiration. The normal range of the 
Hering-Brauer reflex is diminished. The heart rate is increased and the 
pulse is feeble. Cyanosis, vertigo, anore.xia, nausea and vomiting, 
diarrhea, muscular fatigue and headaches are the most common sj’mp- 
toms of prolonged oxygen want. Later Cheyne-Stokes’ respiration 
and a fall in arterial pressure, often preceded by a rise, may occur. 
The heart may become dilated. As terminal signs, hallucinations, 
circulatory collapse, unconsciousness and coma may occur.^"^"^'’ It 
has recently been pointed out that many of these manifestations 
depend primarily on anoxia of the central nerv'ous system and that sim- 
ilar symptoms occur with the onset of other types of collapse.^'^ Pro- 
longed o.xygen lack may produce changes within the body and par- 
ticularlj’^ in the nervous system, associated with a tendency to irrevers- 
ible processes.®® 

Susceptibility to o.xygen lack varies greatly among individuals.®^ 
Activity of reflexes can influence considerably such sensitivity of the 
organism. Selladurai and "Wright®* have shown experimentally that 
oxygen lack acts as a stimulant to the respiration through the vagi and 
the sinus nerves. The integrity of the “buffer nerves” may enable 
the respiratory center to withstand for long period"; degrees of anoxemia 
which are lethal to it when it has been isolated by section of the vagi 
and denervation of the sinuses. In a recent study on the mode of ac- 
tion of o.xygen lack on respiration Wright has flcmonstrated'"® that 
anoxia stimulates respiration only when the sino-aortic nerves arc 
intact. The respiratory center of animals with denervafed carotid 
sinuses and aortic arch (t. r., vasosensory zone.'} fails when there is 
approximately twice as much oxygen in the blood a.s is lethal to the 
normally innervated center. Thus intact animals can breathe for 
long periods a concentration of oxygen as low as i 'rhilc “dencrvaied 
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animals” have often failed in an atmosphere containing 13 or even 14% 
of oxygen. It is suggested that aiferent impulses along the carotid 
sinus and aortic afferent nerves can antagonize to some extent the 
direct chemical changes produced in the respiratory center by anoxia. 
That other factors can also influence the susceptibility of the .body to 
oxygen want has been claimed by the Asher school.^-^ Variations in 
these physiologic factors may well bear on certain conditions observed 
in the clinic. 

Barcroft® has classified oxygen deficiencies as follows; 1, anoxemic 
type, characterized by interference in the respiratory exchange of 
oxygen within the lungs; 2, stagnant type, due to a disturbance of the 
circulation in which oxygen is utilized more rapidly than it is supplied; 
3, anemic type, associated with lowered capacity of the blood to carry 
oxygen and with secondary low oxygen tension of the blood. A fourth 
type of anoxemia, the ^"histotoxic” type, in which the cells themselves 
have difficulty in utilizing the available oxygen (as in cyanide poisoning) 
has been added.^ 

Effects of Oxygen on Subjects Without Oxygen Deficiency. As 
early as 1789 Lavoisier and Sequin^^ discovered that administration 
of oxygen had no effect in increasing metabolism. This finding has 
been amply confirmed.^^'^^*^® In concentrations up to about 70 to 80%, 
oxygen does not seem to exert toxic effects. The prolonged use of 
higher concentrations or of pure oxygen is ""irritant” to the lungs and 
poisonous to the central nervous system the degree and nature of 
the toxdc effect, however, is not well understood.^^ It has been claimed 
that increased tissue acidity due to carbon dioxide retention is a factor 
in the production of the convulsions occurring in oxygen poison- 
ing.io.i8a , 26 Xhis explanation, however, has been questioned recently.^^ 
Behnke, Johnson, Poppen and Motle^^^ have demonstrated that the 
response of healthy subjects to inhalation of pure oxygen at normal 
and at increased atmospheric pressure is variable. Healthy men be- 
tween the ages of 22 and 40 can breathe pure oxygen vdth comparative 
safety for 4 hours under normal atmospheric conditions, for 3 hours 
at 2 atmospheric pressure and for 2 hours at 3 atmospheric pressure. 
At 4 atmospheric pressure transient s^mcope Avith fall in blood pressure 
was observed and in one subject generalized convulsions developed 
after 45 minutes. It is of interest that at 4 atmospheric pressures the 
physically absorbed oxygen is about 7 vols. %, a concentration sufficient 
to satisfy the tissue requirement. At this pressure, hoAvever^ striking 
effects of ox 3 ^gen are observed. In animals, first convulsions and then 


paralysis of the respiration has been described.^- 

When oxygen is inhaled in high concentrations the only physiologic 
change detectable before the appearance of the toxic effects on the 
nervous system is the lowered cardiac rate. Tliis effect, together vdth 
an increase in arterial saturation from 95 to 100 % and an increase in 
physical absorption, may be the source of some therapeutic benefit 
following oxygen administration in cases without anoxia. It is doubt- 
ful, however, whether these responses are of practical therapeutic 
significance. The blood pressure is not altered. There is no definite 
effect on the cardiac output, as both slight increases and decreases 
have been reported.^^*^ 
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Effect of Oxygen in the Presence of Oxygen Want. Oxygen therapy 
is, ob%nously, particularly indicated in diseases associated with oxygen 
lack. A consideration of tlie various types of anoxias indicates that 
the anoxemic type, associated with reduced arterial oxygen saturation, 
is the only type in wliich oxygen may be of striking benefit. In tlie 
stagnant, anemic and liistotoxic types, the arterial ox3'gen saturation 
is normal and hence oxj’^gcn can, at best, be of little value.^^-^^ It has 
been claimed, on the other hand, tliat in healthj^ subjects increase of 
lactic acid in the blood and its elimination in the urine after strenuous 
muscular exercise can be influenced b}^ the inhalation of oxygen/® 
This would suggest that tlie problem of oxygen therap\" in the anoxias 
without anoxemia is not settled. 

Oxygen therapy" does not benefit every type of arterial anoxemic 
anoxia. The theoretical principle of oxygen therapj^ is that an increased 
concentration of oxj^gen raises, relatively" or absolutely", the partial 
pressure of the alveolar oxygen. By" the administration of oxygen a 
normal or an elevated alveolar oxy"gen pressure can thus be produced 
in conditions in which a low alveolar oxygen pressure exists as a result 
of changes in the environmental air (asp]iy"xial conditions), in the air 
passages (strictures, emphy"scma, etc.) or in the ventilation (shallow 
breathing). In instances in which anoxemia is the result of changes in 
the alveolar wall (i. e., decreased permeability’) a high oxygen concen- 
tration elevates the partial j^ressure of the alveolar oxygen and increases 
its diffusion into the blood within the pulmonary" capillaries. In view 
of the fact that the time factor also enters into the adequate oxy"gcna- 
tion of the blood in the lungs, a rapid pulmonary" flow may’, theoretically" 
at least, be responsible for anoxemia. Oxygen therapy will therefore 
accelerate the entrance of oxygen into the blood and so compensate for 
the rapidity of the Iflood flow.^^ In each of these 3 forms of arterial 
anoxemia oxygen enhances the force which drives oxy’gen into the arterial 
blood. If, on the other hand, anoxemia results from sucli a gross dis- 
tortion of any" of these forms that even the increased oxygen atmosphere 
is inadequate, or if the anoxemia results from cardiac shunts, oxygen 
may" be without benefit even in the anoxemic ty’pc of anoxia. Tliese 
considerations clearly" indicate the diseases in wliich oxygen therapy’ 
may’ be of benefit. In the anoxemic ty'pc of anoxia improvement will 
manifest itself mainly" in : 1, disappearance of cy’anosis; 2, disappearance 
of cerebral sy"mptoms; 3, improved function of the vegetative centers; 
4, lowered cardiac rate; 5, improved my'ocardiac functions; 0, improved 
capillary" permeability". 

The rahtc of oxi/gcji therapy in anoxemic anoxia is distinct, though 
the degree of benefit is difficult to estimate. A statistical analysis fails 
to disclose a lowered mortality’ rate in treated groups of paticaits^'* 
it is questionable, however, wliether oxygen therapy’ lends itself to 
such statistical analy’sis. Tlie therapeutic value of oxygen is based mi 
theoretical consideration, as already’ indicated; on the disappearance of 
arterial anoxemia following its administration;^’^ and, finally’, on the 
disappearance and reappearance of symptoms following admini.stra- 
tion and withdrawal, respectively’, of high concentrations of oxygen.^' 

Methods of Administration. Oxygen has been adrnini<ier<Hl by 
inhalation, subcutaneous and percutaneous methods. The iiihalnfinn 
method is the only’ rational, practical method in use t^Klay’. ft gencT- 
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ally agreed that the concentration of the oxygen mixture administered 
should be from 35 to 60 Oxygen is administered in chambers and 
through tents,. boxes, catheters and masks. Each method has advan- 
tages and disadvantages. The oxygen cliamher^^*^ represents the most 
comfortable and normal method. Its disadvantage is the expense of 
construction and of operation, since it requires a special nursing staff. 
The tent method is widely applied. There are many types in use. It is 
essential that operation of the tent should be noiseless, that the circu- 
lation of air should be free, and that the humidity and carbon dioxide 
should be controlled. There should also be a wide range of ventilation 
without change in the oxygen concentration. The tent should be capa- 
cious and well supplied with windows^®’^'*^*^^ and should have a wall 
which is not easily permeable to oxygen.^® The concentrations of 
oxygen, carbon dioxide and humidity should be tested routinely 3 times 
a day. The concentration of oxygen should be between 35 and 60%, 
depending on the condition of the patient. An initial flow of about 
15 liters a minute for 20 minutes, followed by a continuous inflow of 
from 7 to 8 liters a minute, is the usual procedure. The average cost 
of operation, including oxygen and ice, is S6.00 a day. Modern, im- 
proved tents can be used without a special nursing staff. A simple 
and practical ^^oxygen box” for use in the treatment of babies has been 
described by Burgess and Burgess.^^*^® 

Recent studies®'^^*^'®^ have demonstrated that the administration 
of oxygen through a nasal catheter is efficacious and practical. This 
method involves a simple technique and is economical. The patient 
can be nursed without difficulty and the treatment can be administered 
if he is delirious. Among 31 patients requiring continuous oxygen 
therapy, Porter^ found only one who could not tolerate this method 
of administration. He advocates the following technique: A rubber 
catheter, size 10 to 14 F. fenestrated near the tip, is introduced through 
the naris into the oral pharynx far enough so that it may be well dis- 
cerned behind the soft palate. It is then withdrawn until almost out 
of sight and is strapped with adhesive tape. Twice daily the catheter 
should be withdrawn for the purpose of cleaning and another inserted. 

A mild nasal oil not only facilitates the introduction, but also adds 
to the comfort of the patient. In delirious patients it is ad\dsable to 
introduce the new catheter through the opposite nostril and to strap 
it well before removing the old one. Marriott and Robson^^ have 
recently found that with an oxygen flow of from 4 to 16 liters a minute 
the alveolar oxygen concentration varied between 29 and 58%. vAitn 
the phar^mgeal insufflation method Wineland and Waters®^ found a 
concentration of oxygen in excess of 50 % at the glottis. ^ 

Masks for the administration of oxygen have no practical significance 
for general clinical use. They are of value mainly in mining, diving, 
mountain climbing, aviation and warfare. Various modifications o 
the original Haldane type of mask have been devised and recent } a 
box mask has been described by Campbell.'®'' , 

It has been demonstrated in recent years that oxygen can be aamin- 
istered suhcuiancously and that it is rather freely absorbed 
channel."'>'®-49 jt is doubtful, however, whether this method is or 
practical significance. 
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Percutaneoiis administration of oxygen is based on the observation 
that when the skin is surrounded by an oxygen concentration of 37 % 
or over, it absorbs oxygen more rapidly than wlien it is surrounded by 
air.®^ In patients with advanced periplieral vascular disease, Starr®^ 
observed no change in color of skin or sensation from 50% oxygen or 
lower. Concentrations above 80% caused relief from pain and slowly 
developing change of color. The change was most marked when the feet 
were originally very blue. In all cases, the original color of slcin slowly 
returned when the oxj^gen in the jar was replaced by room air. Starr 
believes that loeal oxygen therapy combined with desiccation with heat 
is a useful supplement to other well-recognized measures. 

Oxygen Therapy in Specific Conditions. In recent years oxygen 
therapy has been used widely and rather indiscriminately. As has 
been indicated in the preceding discussion, it is of practical benefit 
in only certain types of anoxemic anoxia, particularly in those associated 
with diseases of the lungs and of the heart, and with asphy.xial condi- 
tions.®^'‘'° In the following review a few recent contributions have been 
selected to demonstrate the present status of oxygen therap}’’ in pneu- 
monia and in heart disease. 

Pneumonia. It is agreed that oxygen is indicated in pneumonia 
only when there is cj^anosis. Barach®"^ summarizes the benefit of o.xygen 
therapy in such cases as follows: 1, The bluish color of the lips and nail- 
bed changes to a pinkish color; 2, the heart rate frequently is slowed; 
3, the respiratory rate at times is diminished; 4, the patient is more 
comfortable and delirium and restlessness are decreased. It is 'ques- 
tionable whether statistics indicate a reduced mortality rate in the 
group of patients treated with o.xygen.®"'®-*®" The fact, however, that 
pneumonia patients placed in an atmosphere high in o.x^'gen show the 
type of improvement described above and that their removal from the 
oxygen atmosphere may result in accentuation of unfavorable symp- 
toms, including collapse and pulmonary edema,®" clearly indicates that 
oxygen is a valuable adjuvant in the treatment of pneumonia. 

There is no basis for the belief that patients who have been kept in 
an'atmosphere containing a high concentration of oxygen subsequently 
cannot tolerate lower concentrations.®® Circulatory collapse and pul- 
monary edema follow the withdrawal of a high concentration of o.x^i'gen 
only ■when the morbid process is so advanced that the anoxemia is 
severe under normal atmospheric conditions. If the pneumonic process 
has improved, the patient can safely be removed from the oxygen tent 
or chamber. While gradual withdrawal of the high o.xygen concentra- 
tion is advisable in cases of chronic pulmonary or cardiac disease, there 
is no indication that such patients cannot tolerate air as before. Hence 
present knowledge would indicate that “oxygen addiction” or acquired 
tolerance does not occur. 

Bronchopneumonia, and postoperative collapse with pneumonia are 
p.articularly apt to be associated with arterial anoxemia; hence o.xygen 
therapy is esjiecially indicated.**'"*® In these conditions secretion and 
transudate are present in the bronchioles and the atria with maintained 
capillary circulation. ]x)bar pneumonia, on the otlicr hand, i.? not, in 
the ni.ajority of instance.s, a.ssociated with frank cyano.si.s because in tlie 
consolidated area the pulmonary circulation i.s minimal. In the early 
•sttige of lobar pneumonia cyanosis is common bccau.'-e of congctstiori 
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and superficial, rapid respiration due to pleural inhibition.^^*^® It fre- 
quently disappears, however, as the condition becomes more advanced. 
Indication for oxygen therapy may therefore be present in the early, 
but not in the subsequent stage. In other instances cyanosis may 
persist. 

Cardiovascular Disease. Heart failure is frequently associated 
with oxygen want resulting from either the stagnant or the arterial 
type of anoxemia. There is no evidence at present that the oxygen 
debt in compensated heart disease or the cyanosis associated with slow 
circulation and with increased peripheral utilization of oxygen (stag- 
nant type of anoxia) is appreciably benefited by oxygen' therapy. The 
arterial anoxemic type of anoxia, on the other hand, should respond 
to the administration of oxygen. Cyanosis of pulmonary origin occurs 
quite frequently in cardiovascular disease, as pulmonary congestion 
with excessive fluid in the alveolar walls aiid spaces, and alteration in 
the ventilation with increased pulmonary dead spaces, are the earliest 
and the most common manifestations of heart failure.^®*®^ The changes 
in the lungs in heart disease, however, are not entirely of functional 
nature. As a result of pulmonary engorgement, structural alteration 
with permanent thickening of the alveolar wall may ultimately develop.**^ 
The diffusion of oxygen through such an alveolar wall becomes difficult 
at a time when the. carbon dioxide, because of its high diffusion coeffi- 
cient, can still be eliminated effectively.^^ The anoxia of the myocar- 
dium resulting from these functional and structural changes in the lungs 
can, in turn, exert a damaging effect on the heart, thus leading to a vic- 
ious circle. It has been demonstrated on preparations of mammalian 
heart that reduction of the oxygen supply results in rapid dilatation 
and failure of the myocardium.^®* In spite of the fact that severe 
physical exercise does not lower the cardiac glycogen content, breathing 
an atmosphere containing 6 to 7 % of oxygen rapidly leads to a disap- 
pearance of as much as f of the glycogen content of the myocardium.^® 
Persistent arterial anoxemia, therefore, exerts a damaging effect on the 
myocardium. 

The beneficial effect of oxygen on dyspnea was first demonstrated 
by Campbell and Poulton.^^ Levy and Barach,®* Rizer'*® and Burgess 
and Chafee^^ have claimed a beneficial effect in coronary thrombosis. 
Barach and Richards^ observed improvement in cardiac failure after 
2 to 3 weeks of oxj^gen treatment, as attested by; 1, increased arterial 
oxygen saturation; 2, increased arterial carbon dioxide levels; 3, in 
some cases, a delayed rise in urinary output and disappearance of edema. 
Katz, Hamburger and their associates^® noted improvement, vdthout 
diuresis, in some of the cases with heart disease treated in ox^^gen 
chambers. They attributed the following, changes, both in normal 
subjects and in cardiac patients, to residence in an oxygen chamber: 

1, slowing of the heart rate; 2, decrease in puhnonarj^ ventilation; 3, 
slight diminution of the vital capacity; 4, increase in arterial oxygen 
saturation; 5, increase in blood carbon dioxide. Richards and Barach 
kept two normal subjects in 45% oxygen for a week. A fall in uie 
pulse rate and a slight rise in blood carbon dioxide levels resulted, 
appreciable cliange was observed in respiratory metabolism, in cardiac 
output or in excretion of electrolytes or of water. In cases with bene- 
ficial response in a group of 28 cases with cardiac insufficiency kept in 
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atmospheres of 40 to 50 % oxygen for from 5 clays to 7 months the fol- 
lo%ving changes developed: 1, improvement in dyspnea and in restless- 
ness; 2, restoration of the normal arterial saturation and increase in the 
blood cai’bon dioxide; 3, improvement or disappearance of edema. The 
clinical indications for oxygen therapy, as found by these observers, 
in the order of their importance are,ff, dyspnea; h, restlessness; c, cardiac 
pain of anginal type; d, arterial oxygen unsaturation; c, cyanosis; /, 
cough. (The Reviewer feels, however, that these symptoms are indica- 
tions for oxygen therapy only when they are produced or accentuated 
by pulmonary changes.) Barach, Richards and Parsons^ recently 
claimed that oxygen therapy may be beneficial in cardiac patients 
without arterial anoxemia. Increased atmospheric oxygen may exert 
a beneficial effect on cai'diacs, producing the following changes: 1, 
The o.xygen saturation becomes normal or higher than normal and the 
physically aijsorbed o.xygen is increased. This results in a greater 
delivery of o.xygen by unit of blood flow; 2, there will be better contrac- 
tion of the myocardium, and consequently improved circulation; 3, 
the pulmonary ventilation proceeds more efficiently and with less 
effort. It is obvious from these studies that acute cardiac emergencies, 
particularly when they are associated with pulmonary edema and 
arterial anoxemia as in cardiac asthma®" and coronarv thrombosis, 
will be benefited by oxygen therapy. If, on the other hand, the collapse 
and cyanosis in these conditions originate from alteration of the periph- 
eral circulation, little or no benefit can be expected from oxygen therapy. 

Asphyxial Conditions. It is evident from tlie discussion presented 
that asphyxial conditions resulting from lack of oxygen, either in the 
atmosphere surrounding the bodj" or within the lung spaces as a result 
of diseases of the air passages, are ideally suited for oxygen therapy. 
The literature on this phase will not be cited. In the future develop- 
ment of aviation, and in warfare tcclinique in particuhir, oxygen treat- 
ment will play an increasing role. 

SO.MA Weiss, jM.D. 
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GASTRO-INTESTINAL TRACT. 

OxE of tlic least encouraging chapters in tli crapy is the one dealing 
with carcinoma of thcgastro-intcstinal tract, especially ciircinonia of tlie 
esophagus and stomach. An editorial^ quotes McGihbon as stress- 
ing the necessity of early <liagnosis, yet there is of necessity a latent 
period between the earliest carcinomatous formation and the patient’s 
awareness of something amiss, and tlie rluration of this period cannot 
be estimated. Then the patient may fail to obtain expert arlvicc when 
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the symptoms manifest themselves or not infrequently the medical 
attendant treats him for nervous spasm or dyspepsia for 2 to 3 months 
before the nature and gravity of the complaint are realized. Jackson's 
records showed an inferential diagnosis of a neurotic condition pre- 
viously made in 87 of 110 cases of esophagoscopically proved disease _ 
of the esophagus, and an analysis of large groups of cases reported' 
showed the average period between the onset of symptoms and the 
diagnosis to be almost 6 months. Often the patient was sent to the 
roentgenologist with a vague complaint (difficulty in swallowing), and 
after the most meticulous examination no evidence of obstruction was 
found, or abnormal constriction or esophageal spasm. Too frequently 
the roentgenologist failed to carry out the detailed study of the esoph- 
agus long ago practised by Hickey, Barclay, Manges (and others) to 
bring out slight variations or deviations from the normal. The virulence 
of the disease itself was an added factor in the poor results obtained in 
treatment. McGibbon stated that the symptoms and signs of spread 
by direct extension naturally depended on the level of the growth. The 
esophagus in its upper two-thirds is in close relation to many impor- 
tant structures, and the spread from growths situated in tliis locality is 
more apt to give rise to signs and symptoms than from those situated 
below the tracheal bifurcation. McGibbon found the most common 
manifest complication of spread was cau.sed by involvement of the 
recurrent layngeal nerves. His findings were in accord with the observ- 
ations of numerous writers. Certain hopeful surgical measures have 
been instituted comparatively recently in the treatment of this seem- 
ingly hopeless disease. In all cases of doubt, esophagoscopic examina- 
tion is indicated. Chevalier Jackson stated that if patients suffering 
from carcinoma of the esophagus have an abundance of water and a 
full allowance of a well-balanced diet, they will simvive for at least 2 
years. This rather long survival period should make roentgenologists 
a little guarded in their statements as to their results with radiation 
therapy in prolonging life in these cases. More careful Eoentgen 
exaniination, following a careful technique, reexamining the patient 
within a day or two if the first examination is negative, preferably at 
the time of more acute suffering from the difficulty in swallowing, will 
make for an earlier diagnosis in this condition. 

Beilin^ thinks it lamentable that approximately 50% of cancers of 
the stomach have reached a stage in which not even an exploratory 
operation is indicated by the time they are seen by the clinician. In 
the other 50%, in which an exploration is warranted, the growth can 
be removed in only about | of such cases. Thus it vdll be seen that 
only 25% of the cases of cancer of the stomach are operated on at a 
time when an attempt at a cure can be made. This appalling situation 
is due to many reasons: procrastination on the part of the patient who 
has “indigestion;” failure to make an early diagnosis; the generally 
accepted criteria for the diagnosis of gastric cancer are still the late 
manifestations of the disease; the early syndrome of gastric cancer will 
have to be popularized and the public made “stomach conscious;” 
lack of knowledge of the etiologic factors in gastric carcinoma; the ab- 
sence of any specific serologic tests for its presence; the prevailing atti- 
tude of many physicians and of lajunen toward the disease, namely, 
when a diagnosis of cancer of the stomach is made, the condition is 



726 


PROGRESS OF I^IEDICAL SCIENCE 


considered incurable and nothing is done. Among the 1000 consecutive 
examinations of the stomach in this study there were 71 (7.1 %) cancers. 
The youngest patient was 26 years of age. Levene and Wheatley 
reported a case of extensive carcinoma of the stomach in a girl, aged 
19, who for 5 months prior to admission to hospital liad been under the 
care of her physician for the treatment of a nervous breakdown. This 
study revealed that the highest incidence of cancer of the stomach 
occurred in the fifth and sixth decades of life, with the average age 
))eing 5S years, and the disease is almost twice as common in males 
as in females. A review of the literature reveals the difficulty in dis-^ 
tinguishing bet\veen the benign and malignant lesions at the prepyloric 
region, the most frequent site of cancer; about 80% of the carcinomas 
start there. It is fair to state that any chronic indurating ulcerating 
lesion occurring at the pyloric antrum within 1 inch of the pylorus 
and without invohdng the pylorus should be considered malignant 
until proved to be otherwise, and that proof of the absence of malig- 
nancy in such lesions is obtained only by serial section and careful 
microscopic examination. Aside from the regional lymph nodes, most 
metastases lodge in the liver and on the peritoneal surface. After 
these, the distant nodes, the pancreas, and the lungs are involved in 
order of frequency. Less than 10% of the cases metastasize to the 
lungs. Metastases to bone with cancer of the stomach are more fre- 
quent than is usually supposed, these metastases were all of the osteo- 
clastic type and probably were hematogenous. This relative restriction 
of metastasis is of importance^from a clinical standpoint. If metastases 
are not found in adjacent lymph nodes and in the liver at the time of 
' operation, the chance of more distant involvement having already 
occurred is relatively slight. 

Unfortunately^ cancer of the stomach presents no typical early 
syndrome. When patients present the classical picture of gastric 
malignancy, as has been so often described, with marked loss of weight, 
emaciation, pain, vomiting, palpable tumor mass, etc., the disease is 
advanced. An analysis of his own and the series of others revealed 
that the early symptomatology of gastric cancer varies in different 
individuals. However, if one indelibly bears in mind that if there arc 
symptoms in an individual over 40, who complains of indigestion, as 
well as loss of appetite, nausea, vomiting, al)dominal pain, fatigue, 
loss of weight without obvious cause, unexplained anemia, or any group 
of the above, one should regard this individual as having carcinoma 
of the stomach until proved otherwise. It should be popularized to 
the general profession and laity that the early clinical signs of cancer 
of the stomach are often so vague and apparently so insignificant, and 
that usually the earliest symptom is so-called ‘indigestion;’’ and in 
order to make a diagnosis of a beginning cancer, thorough and com- 
petent clinical and roentgenologic examinations must be made at tlie 
time that the inrlividual first presents himself, for the disco\’cry of a 
carcinoma at that time will remarkably increase the percentage of , 
cures. 

Avery^ found little available information in the literature on the 
subject of syphilis of the esophagus. One author stated that less tlian 
100 cixscSf many not proven or authentic, had been reported. Lawrence 
stated that the condition was diagnosed as such in only I or 2 of every 
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thousand cases in which lesions were present. Lukens and Ono found 
only 12 cases of tracheo-esophageal fistula attributable to syphilis 
in their review. Another author found 4 syphilitic lesions of the esoph- 
agus in 350 consecutive cases of dysphagia. Still another stated that 
thousands of esophageal examinations might fail to reveal a single 
case of syphilitic involvement. The congenital form does occur, but 
it is rare. There is an esophagitis in the secondary stage often associated 
with mucous plaques and ulceration. Gumma and contractural sclerosis 
are seen in the tertiary stage. Esophagitis occurs more often in^ the 
middle half, while gumma usually involve the upper or lower thirds. 
There may be induration and spasm; a gumma may ulcerate and rup- 
ture; sclerosis and contracture may become pronounced, with almost 
complete stenosis. Dilatation above' the lesion is usually not a striking 
characteristic. Primarily extraesophageal lesions have been reported, 
with secondary involvement of the esophagus. A history of transitory 
attacks of mild dysphagia, gradual in onset, often of from 4 to 12 
months’ duration, with difficulty only in swallowing solids at first, 
then semisolids, and later liquids, is the most suggestive symptom. 
Loss of weight, anemia, and asthenia occur in the late stages. Sclerosis 
and contracture may become pronounced, with almost complete steno- 
sis. Patients rarely have pain though there may be some with laryn- 
geal involvement. Diagnosis, while still difficult, has been facilitated 
in recent years by Roentgen study, esophagoscopy, and serologic inves- 
tigation. The prognosis is good except in advanced stenosis. The 
treatment in the early stages is that for syphilis; successful treatment 
in the late stages can only be carried out by the esophagoscopist, 
because of the necessity of dilatation of contractural sclerosis and 
stenosis. The author reports 2 cases successfully treated. 

Baum^ reported a case of esophageal-gastric carcinoma in a male, 
aged 53, in which microscopic examination of tissue in 1929 revealed a 
squamous-cell carcinoma with hornification. Roentgen examination 
revealed a marked dilatation of the lower end of the esophagus, with 
a tumor mass distal to this involving the esophagus and cardiac portion 
of the stomach. There were no pulmonary metastases. High voltage 
Roentgen ray therapy, the protracted fractional method, was imme- 
diately instituted. Forty-two treatments were given over a period of 
69 days, the average dose per treatment being 480 r units. After a 
month of treatment the patient was able to take solid food and radio- 
graphic examination after completion of treatment showed only a 
slight degree of irregularity at the cardiac end of the esophagus, corre- 
sponding to the site of the original lesion. Seen and examined 7 years 
later, the patient had carried on his usual occupation for 4 years and 
was able to eat a general diet without pain. The fluoroscopic and radio- 
graphic examination showed no evidence of obstruction in any portion 
of the esophagus. 

Englislff reported a case of ectopic stomach in which Roentgen exami- 
nation showed the esophagus extending far below the diaphragm and 
at least § of the stomach, together with the duodenum contained in 
the sac of a large inguinal hernia. A loop of small intestine and a por- 
tion of the transverse colon were also found within the sac. Reexami- 
nation with the patient in the recumbent position and the hernia re- 
duced, showed no inti-insic lesion in the gastro-intestinal tract. At 
operation, the hernia was found to be of the simple indirect tj-pe. 
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Elward® reported a case of herniation of the stomach through the 
esophageal hiatus and a diverticulum of the middle third of the esoph- 
agus in the same patient.' The existence of the hernia was confirmed 
by smgical investigation and successfully closed. 

There is no single procedure which throws more sudden light on a 
vague or obscure clinical picture than the finding of a hernia through 
the diaphragm. In the vast majority of cases the condition is not even 
suspected from the clinical point of view. Symptoms wliich are present 
vary widely; at times they may be chiefly respiratory, cardiac or gastro- 
intestinal, but at other times eventration or actual hernia is discovered 
in a person who has no complaint whatever. Newcomet and Spade- 
man^” discuss the methods of defining the hernia, which include roent- 
genograpliic and roentgenoscopic examination, with the introduction 
of gas into the stomach, gentle manipulation in several positions, watch- 
ing the effect of the diapliragmatic motility on forced respiration and 
viewing the relation of the diaphragm and abdominal dscera in various 
postures. It is always advisable to do the general fluoroscopy first in 
various postures before partially filling the stomach with gas, and to 
use the opaque meal last. It must be borne in mind that there arc 
liernias which do not contain the stomach and in these the difficulty 
of recognition is somewhat increased. Careful routine examination 
of all thoracic and gastro-intestinal cases has elicited but 1 case of 
diaphragmatic hernia in every 4324. Eventration in their experience 
has been s^TOptomless and does not inconvenience the individual. 
Diaphragmatic hernia, however, is a serious matter and the symptoms 
arc apt to be progressive. 

As a direct means of establishing a diagnosis of appendicitis the 
Roentgen ray offers little aid; it is often misleading and not infre- 
quently leads to an erroneous decision. Its greatest usefulness, how- 
ever, is in the differential diagnosis, eliminating the more common 
gastro-intestinal and urinary tract conditions which clearly mimic 
appendiceal disease. Feldman^ considers it far better to make innumer- 
able unnecessary investigations than to have a patient subjected to a 
useless and often harmful operation. Many patients, especially those 
of a neurotic tendency, find themselves in a worse state and are much 
more difficult to control than if they had not been operated on. A 
review of the literature on this subject confirmed this opinion. A study 
of several groups, including his own, showed that in the majority 
of instances patients who were unrelieved of their symptoms after 
ojieration for clironic appendicitis had little or no pre-operative Roentgen 
ray study. Roentgen examinations after operation in his own scries 
revealed peptic ulcer (gastric and duodenal) in 3G.5%, gall bladder 
lesions in 2G % and genitourinary pathologic lesions in G %. His findings 
approximated those of similar studies by other observers. Feldman 
feels that in no instance should operative procedures be undertaken for 
chronic appendicitis until all other conditions have been thoroughly 
eliminated. Tlic Roentgen method of investigation is of the greatest 
importance its an aid in the ultimate diagnosis. 

l>csions of an inflammatory character or those associated witli some 
process which has an inflammatory reaction as a background, affect 
the motor characteristics of the small intestine through three different 
channels, namely, innervation, blood supply and mechanics. Innerva- 
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tion is a term used in the broad sense and must not be considered as 
indicating a specific nerve reaction alone or a neurologic lesion. In all 
cases of this group there is a disruption of normal peristaltic action or 
muscular tone or both. Since activity and tone of smooth muscle 
depends on nerve stimuli, the lack of muscular activity evidenced in 
all cases of this group may be associated with changes in innervation. 
This may be either general or local. These changes in innervation may 
have their origin in the central nervous system but more likely in the 
sympathetic nervous system. They are probably due to a toxic effect 
or direct pressure on Auerbach and Meissner plexuses. An allergic 
phenomenon might be a better term if one could es^lain allergy. Under 
this heading Cole and Pound^ grouped ileus, migraine, enteritis and 
pancreatitis. ’ Ileus is an atonic dilatation of the small intestinal coils 
with marked distention from gas and is generally considered paralytic. 
It may be associated with an inflammatory process in the peritoneal 
cavity or may be a reflex manifestation from some more remote cause. 
The radiologic diagnosis of ileus depends upon the appearance of the 
gas-filled coils seen in plain films of the abdomen. The differentiation 
from a mechanical obstruction is very difficult and at times impossible. 
Roentgenographically enteritis is characterized by no evidence of 
obstruction or gas in the small intestine in the plain film. Barium 
studies show a very definite interference with the motor phenomena 
evidenced by a marked diminution of activity, a slight atony, or dilata- 
tion of the filled coils and a delay proximal to the area of greatest 
involvement. The amount of intestinal gas is not markedly increased 
and the barium has a tendency to stagnate in segments. 

Migraine exhibited an abnormal dilatation of the small intestine, 
, with a conspicuous absence of the major and minor motor phenomena 
leaving only the plica circularis as an anatomic finding. In acute 
pancreatitis changes in the mucosal pattern, especially noticeable in 
the border of the duodenum adjacent to the pancreas were noted, with 
variations in the diameter of the lumen. Lack of gas in plain films with 
a fluid content of the lumen was very suggestive to them of mesenteric 
thrombosis. When the loops were filled with a barium meal they showed 
an atonic dilatation vnth no visible peristalsis. 

Mechanical obstruction secondary to adhesions was characterized 
by the festooning of dilated gas-filled small intestinal coils across the 
abdomen in stepladder formation. 

Intrinsic inflammatory lesions exliibited alteration in the structure 
of the wall and lumen. The distal portion of the ileum seemed to be the 
site of preference in those lesions. There were two main t3^es of involve- 
ment, the isolated or continuous lesion and the so-called skip lesion. 
In the continuous tj^De of lesion the lumen was narrowed and the walls 
were irregularly thickened. The barium passed through the altered 
lumen in an irregular, narrow stream. The lumen margins were ser- 
rated in appearance. The speed with which the barium passed through 
the involved area depended on the amount of local or current irrita- 
bility. The adjacent normal coils appeared to be displaced from the 
involved area, due to the thickening of the walls of the diseased por- 
•tion.^ The skip lesion usually involved shorter segments, and the iiregu- 
larities of the lumen again depended on the stage of progress of the 
inflammatory reaction. Between the areas of local contracture there 
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were areas of compensatory dilatation or relatively normal appearing 
lunien. Some of these lesions entirely encircled the lumen, others were 
limited to one side, shown by the absence of normal markings on the 
mesenteric border and exaggerated markings on the antimesenteric 
border. 

Conditions associated with partial deprivation of certain vitamins, 
of protein, and of important organic elements (^Meficiency states”) 
embrace those reactions occurring in sprue and the lesion generally 
referred to as “ulcerative colitis” exhibited delayed fonvard progress 
instead of increased speed in the small intestine. Changes in the appear- 
ance of the mucosal markings were found from the duodenum to the^ 
cecum. The normal markings were wider^-that is, thickened— and 
frequently bizarre in appearance. The motor phenomena were dis- 
rupted. 

That the pre-operative diagnosis of the condition variously known 
as “terminal ileitis,” “regional ileitis” and “clironic cicatrizing enteritis” 
is almost entirely dependent on correct Roentgen examination and 
interpretation was the opinion of Sproull.^^ This condition is marked 
by a characteristic subacute or clironic necrotizing and cicatrizing 
inflammation and is clinically featured by symptoms resembling those 
of ulcerative colitis, namely, fever, diarrhea and emaciation, leading 
eventually to an obstruction of the small intestine and to the occurrence 
of a mass in the right iliac fossa requiring resection of the involved 
intestine. Originally, it was stated that the terminal ileum only was 
involved and that the disease never attacked the large intestine; later 
experience has shown that the disease may involve any part of the small 
intestine except the duodenum, and cases have been reported of simul- 
taneous involvement of the terminal ileum and cecum. The Roentgen 
findings in regional ileitis vary with the stage of the disease at which 
the examination is made. In the acute stage of the disease the diganosis 
of appendicitis is usually made and at this period Roentgen examina- 
tions are uncommon. In the subacute stage, the Roentgen findings in 
the afiected segment or segments are moderate narrowing of the lumen 
of the bowel, irregularly of the margins of the bowel, some degree of 
local stasis, rigidity of the bowel wall, and a mucosal relief pattern of 
the finger-print-depression type resembling that produced by poly- 
posis. The roentgenologic appearance of the later stage (commonly 
called the fibrostenotic stage) in the terminal ileum, where this stage is 
most commonly seen, consist of : 1, a filling defect of varying length in the 
terminal ileum; 2, dilatation of the loops of ileum proximal to the lesion 
and tlie presence of puddling and fluid levels in this area; 3, abnormality 
in contour of the last filled loop of ileum; 4, the presence of a string-like 
shadow of barium, of varying length, which represents the area involved 
and which Kantor calls the string sign. The string sign does not always 
sliow the extent of the area involved. In some cases the fibrostenotic 
changes arc limited to a comparatively small area of the disciiscd intes- 
tine. In such circumstances the string sign will show the extent of the 
fibrostenotic area while the remainder of the involved intestine will 
present tlie Roentgen findings cliaractcristic of the subacute st^igc. 
Where the colon is involved, the barium enema is valuable and may* 
reveal characteristic filling defects, abnormal mucosal relief pattern, 
or fistulous tracts betAveen the small and large intestine. The three 
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,most Important diseases to be differentiated are appendicitis, ileocecal 
tuberculosis and ulcerative colitis. 

In discussing diarrhea as a symptom, Golden® stated that the failure 
to demonstrate disease of the colon does not necessarily mean that no 
organic basis exists for the symptom. Disturbances of the small intes- 
tine also may cause diarrhea and deserve study by Roentgen methods 
when the large intestine is found to be normal. Diarrhea was either 
a presenting or an important symptom in 9 of 11 cases of non-specific 
granuloma of the small intestine (regional ileitis). Diariliea* either 
continuous or alternating with constipation, was present in different 
series of tubereulosis of the intestine in percentages varying from 66 to 
27. Tuberculosis is usually associated with phthisis but may oceur 
in the absence of pulmonary disease. Both ileum and cecum are 
usually involved; in rare cases, a large localized tuberculous ulcer may 
be found in the large intestine. Diarrhea is the presenting symptom 
of chronic steatorrhea, non-tropical sprue, celiac disease in infants, 
adult celiac disease and tropical sprue; all apparently based upon the 
same physiologie disturbance — lack of an essential substance or sub- 
stances — and considered essentially the same disease. Diarrhea some- 
times occurs without either clinical or Roentgen evidence of organic 
disease. The symptom is usually attributed to psychic or nervous 
influences; it is infrequently associated with lymphosarcoma of the 
small intestine and did not occur in any of the 11 cases of benign neo- 
plasms of the small intestine found at necropsy in his series. It occurred 
in only 4 of 20 cases of proved malignant disease of the small intestine; 
with intussusception of the small intestine it rarely, if ever, occurs. 

The most common roentgenologic finding in cases of small bowel 
tumor, whether they are benign or malignant, is intestinal obstruction. 
In such cases the Roentgen examination is of great value in determining 
the presence of obstruction and its location, but the actual causes of 
the obstruction is usually obscure. There is one type of malignant 
small bowel tumor which is extraluminal and non-obstructive. Arising 
in the wall of the small bowel, these tumors grow away from the lumen 
and out into the mesentery, forming large external masses. The lumen 
of the involved segment, instead of being stenosed and obstructed, is 
usually irregular dilated due to necrosis and ulceration within the tumor 
mass. In such cases the Roentgen findings are very characteristic. ' 
Lingley^® reported 5 such cases with the Roentgen findings. The 
involved segment of the small bowel was irregular in outline with 
obliteration of the mucosa and with moderate to marked dilatation 
throughout the lesion. There was no obstruction but the involved area 
could be made visible even after the barium column had passed beyond 
because of a coating of barium adhering to its ulcerated surface. In 
most cases a large mass could be palpated corresponding to the defect 
m the bowel, this mass often being very large in comparison wnth the 
small area of intestine involved. 

Martin^^ presented 19 cases of proved “lymphoblastoma” involving 
the gastro-intestinal tract, studied at the Massachusetts General 
Hospital since 1925. Tliis group included Hodgkin’s disease, lympho- 
sarcoma, lymphoma, leukemia and aleukemia. The distribution of the 
lesions in the stomach alone, in the stomach and intestine, and in the 
intestine alone wms tabulated with the other cases reported in the litera- 
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ture. Lymphoblastoma has been found as a primary lesion in all parts? 
of the gastrointestinal tract except tlie esophagus. In tliis organ, it^ 
may appear as a direct extension from a lesion in the stomach or from 
the epiglottic folds. The majority of the lesions are found around the 
pylorus and ileocecal region. When found aroimd the pylorus, there 
is a marked tendency for the disease to spread beyond the pyloric valve 
and involve the duodenum. The great majority of the lesions start 
in the submucosa. Of great diagnostic importance to the roentgen- 
ologist the pathologist’s description of the mucous membrane of the 
involved stomach. In 70 % of the cases, the rugce of the stomach were 
described as thickened and distorted, and in 35 % were so greatly dis- 
torted that the pathologist described them as resembling the cerebral 
convolutions. The involved cecum shows the same tj’pe of thickening 
and distortion as the gastric mucosa. The anatomic changes that are 
of value to the roentgenologist in gastro-intestinal lymphoblastoma are 
thickening and distortion of rugje; displacement and pressure defects 
of the fundus; a double lesion of the gastro-intestinal tract; a lesion 
of the pylorus that extends over the valve end and involves the duo- 
denum; and changes in the duodenal loop associated ’with pressure 
defects on the fundus of the stomach and splenic flexure (enlargement 
of the head of the pancreas associated with an enlarged spleen). When 
the lesion was located in the ileocecal region, it was not uncommon 
for it to produce mandarin-sized tumors which at times caused invagin- 
ation of the ilium into the cecum. It was not rare to find tuberculous 
and lymphomatous ulcers side by side in the same part of the intestine. 
The treatment of gastro-intestinal lymphoblastoma usually requires 
botli surgery and deep Roentgen therapy. Surgery offers a definite 
possibility of cure. 

True neoplasms of the colon manifest themselves roentgenologically 
by signs so consistentlj" distinctive as to be practically pathognomonic. 
When these characteristic roentgenologic manifestations of neoplasm 
are not elicitable, the Roentgen diagnosis of non-neoplastic tumor is 
made simply by exclusion, since no alternative diagnosis is possible. 
With this preface Weberi^ contrasts the roentgenographic images of the 
neoplastic and the non-neoplastic turaefactive lesions of the large intes- 
tine. The filling defect produced by inflammatory tumefactions is 
essentially a constriction of the lumen, embracing only a part of one 
of the divisions of the large intestine, but it is usually a longer defect 
than the one associated with neoplasm. The filling defects fade off 
gradually, almost imperceptibly, into the normal contours of the 
.intestine proximal and distal to the constricted area. Destruction of 
the mucosa may or inaj” not take place, and when it is observed it is 
practically always in association with those inflammatory tumors 
caused by an etiologic agent which under other circumstances caus^ 
ulcerative colitis. The tuberculous, amebic, and the streptococcic 
graniilomiLs are the principal examples of this group of inflammatory 
tumefactions. The most importiint pathologic changes arc found in 
the submucosal structures, and while the mucosa has always undergone 
some pathologic change, it may be unbroken throughout the entire 
extent of the lesion. Rarely, multiple inflammatory lesions arc en- 
countered in the same colon. Combined involvement of ileurn and 
cecum is commonly seen when an inflammatory tumor involves this 
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region, a phenomenon never seen with neoplasm unless perforation 
has taken place. There are no fundamentally reliable roentgenologic 
signs by which the various etiologic types of inflammatory tumor can, 
be distinguished from each other. 

C. G. SuTHEiiL.'\.isrD, M.D. 
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Vitamin Bi and Carbohydrate Tolerance. Charles F. Church and 
Dorothy V. "Whipple (Department of Pediatrics, University of Penn- 
sylvania, and Children’s Hospital of Philadelphia). Withdrawal of 
vitamin Bi from the diet of rats results in immediate and progressive 
decline in daily growth increment, "^^oluntary food intake roughly 
parallels growth increment but lags behind it. This suggests that the 
inability to form new tissue is a primary defect in vitamin Bi deficiency. 
Increasing the ratio of protein and mineral salts to the carbobj^drate 
in the diet did not alter growth increment or food intake. Glucose 
tolerance tests indicated that diminished tolerance for carbohydrate 
occurred in the late stages of vitamin Bi deficiency when the blood 
sugar mounted to extraordinary heights. Insulin did not reduce this 
hyperglycemia nor alter the symptoms of the disease. There Avas little 
or no disturbance of glucose tolerance in depletion, at a time u'hen 
growth increment and food intake were rapidly diminishing. These 
results give indirect evidence in favor of the hypothesis that vitamin 
Bi pla5's an essential role in the synthesis of fat. 


Vitamin Bj and the New Synthesis of Fat. Dorothy "V. AVhipple, 
Charles P. Church, and Harold Stevens (Department of Pediati-ics, 
u niversity of Pennsylvania, and the Children’s Hospital of Philadel- 
phia). Rats on fat-free diets containing adequate vitamin Bj were able 
to gain more weight than isocaloric control animals not receiving the 
Vitamin. The average body composition of the animals receiving vita- 
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min Bi and their mates of isocaloric intakes but not receiving the vita- 
min were (in per cent) as follows: with vitamin Bi water 04.9, fat 9.4. 
protein 18.5, ash 5.8; without vitamin Bi water 67.8, fat 3.3, protein 
21.2 and ash 5.9. The animals receiving vitamin Bi gained kLi gm. 
more weight than the animals not receiving the vitamin. Pat accou2)red 
for 6.0 gm. and water for 6.2 gm. of this total. 

Re.spiratory quotients, after the subcutaneous injection of 1 gm. of 
glucose in similar pairs of animals showed quotients below unity for 
the deficient animals and above unity for the controls. The average 
of J7 determinations on S rats, taken during the progress of \dtamin Bt 
depletion was 0.85. The average of 17 determinations on 9 isoealoric 
control rats receiving an adequate amount of the vitamin and made 
on the same day and under the same conditions as the deficient rats 
was 1 .15. Crystalline \dtamin Bi raised the R. Q. of rats showing severe 
symptoms of Bi deficiency. The average of 8 determinations, after the 
injection of 1 gm. of glucose in 7 rats showing severe symptoms, wa^ 
0.79; the average of 7 determinations on these same rats immediately 
after the injection of 0.1 mg. crystalline vitamin Bj was 1.48. 

A liypothesis is suggested that vitamin Bi is essential for the syntliesiN 
of fat in the animal body. 


Poikilothermic Changes in Man and Their Effect on Respiratory 
Exchange. H. C. Bazeit, S. GoLDScmriirr, B. INIcGloxe and L. 
SuiuYAaTA (Laboratory of Physiology, University of Pennsylvania). 
If a subject be immersed in a moderately cool bath (30 to 32° C.) the 
rectal temperature after an initial rise slowly fails witli little sensation 
of cold. If tlie bath be then raised 0.5 to 2° there is a marke<l sensation 
of peripheral warmth, resulting in vasodilatation, and flooding of the 
central areas with blood from the cooled skin. The mean body tem- 
perature is at this time rising, but the rectal temperature shows a ra])id 
fall. Under such conditions the lowered rectal temperature is usually 
aeeompaniod by a lowered rather than raised oxygen intake, tlie CO- 
output is decreased to an even greater extent, and respiration is de- 
pre.ssed. There is a marked fall of the respiratory quotient (to below 
0.7), a marked reduction in alveolar O2 tension, aiul usually a rise in 
alveolar CO2 tension. The condition is tlicrefore the opposite of that 
seen with hyperpyrexia. 

The changes arc associated witli the change in rectal rather than in 
mean bofly temperature, and are presumably dej)endent upon the respir- 
atory adjustments necessitated b}' the reduced capacity of i>Ioofl pro- 
teins (or proteins in other tissues) to bind base at the lower temperature. 
The changes resemble the retention of CO> that has been described in 
frogs uTul alligators on cooling, except that the respiratory response 
increa.ses the CO* tension, while in the cold blooded animals this tension 
falls. 


On Depolarization of the Muscle and Nerve Membranes by Organic 
Substances. UrnOLV UrujKU (Laboratory of Physiology, I'niversity of 
Pennsylvania). On the basis of tlie frequently discussed conception, 
that the wave of disehargi* following excitation of a muscle or a nerve 
fiber is accompaniefl by some chemical or phy.sicoclieinical reaction 
which temporarily abolislies the .^elective cation permeability of the 
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surface film of the fiber, an attempt has been made to find organic 
compounds comparable in some way to products of metabolism con- 
nected with excitation, which, applied from the outside, would bring 
about depolarization dependent upon an increase of permeability to ions. 

Experiments performed with sartorius muscles and sciatic nerves 
of the frog showed that organic cations, anions and nonelectrolytes 
are able to depolarize the membranes with a potency parallel to their 
ability to cj^'tolyse (f. i. caprylate, nonylate, oleate, taurocholate; dial- 
kylamines; alkylcarbamates).' In this respect the muscles were found 
to be more sensitive than the nerves. The effects are fairly reversible 
unless duration and concentration are unduly high. 

These observations afford an explanation of the change of permea- 
bility in question as follows: free fatty acids or their ions might be 
, released during excitation from phosphatides which are supposed to 
" be normal constituents of the plasma membranes. Due to their polar 
configuration, surface activity, and lipoid solubility they would be 
capable of bringing about some degree of cytolysis, >. c., alteration of 
the molecular distances in the surface film. 


Reflexes from the Carotid Body to the Respiratory Center. J. H. 
CoMKOE, Jr., and Carl F. Schmidt (Laboratory of Pharmacology, 
University of Pennsylvania). In dogs anesthetized with chloralo.se and 
with depressor nerves cut, the respirator 3 ’' reflexes aroused in the carotids 
bj' chemical agents (lobeline, cyanide, increased CO2 and decreased O2) 
were investigated from the standpoints of (o) site of origin, and {h) 
physiologic significance. Origin was found to be in the carotid body, 
for intracarotid injection of lobeline or cj^anide failed to stimulate 
breathing when arteiy supplying the carotid bod^'- was clamped; 
pressure receptors of the carotid sinus are not involved, for lobeline 
reaching the latter but not the carotid bodj^ had no effect while typical 
lij-^perpnea resulted when the drug reached the carotid bodj" but not 
the carotid sinus. Either CO2 excess or O2 lack in the fluid used to per- 
fuse one carotid body produced lyperpnea, but the necessary changes 
in CO2 were bejmnd the ordinary plysiologic range. To test the phono- 
logic significance, an animal prepared for perfusion of one carotid bodj^ 
was made to breathe O2, CO2 in O2, and N2 or N2O, in succession; at the 
height of each effect blood was drawn from an urteroq heparinized, and 
shortly afterward pumped through the carotid body; thus the systemic 
response could be compared with the reflex one and the changes were 
within limits known to be pho^siologic. In 44 such experiments it Avas 
found that; (a) reflex hyperpnea occurred in every case Avhen blood O 2 
was reduced b.v 4 vols. % or more; Avhereas to get an equall.y constant 
response from increased CO2, blood CO2 had to be increased b.y more 
than IG vols. %; {h) reflex (carotid body) hjqperpnea of anoxemia Avas 
greater than, equal to, or someAvhat less than that due to inhalation 
of the gas, depending on Avhether neither carotid body, or one, or 
both Avere receiving blood during the inhalation; but Avith CO 2 excess, 
the systemic response Avas always much greater than the reflex, and 
the activity or inactivity of the carotid body or bodies during the inhala- 
tion made no difference; (r) threshold of the carotid body receptors to 
CO 2 Ava.s never beloAv an increase of 4 vols. %. Avhereas an increase of 
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Jess than 2 vols. %J?icreased breathing about 50%, and an increase of 
2 to 4 vols. % doubled it, vrhen acting on the center; reflex hyperpnea 
of CO 2 excess was nearly always much less than reflex hyperpnea of 
anoxemia in the same animal; to get a reflex hyperpnea from CO 2 excess 
equal to that produced by Oj lack blood CO 2 had to be increased more 
than IG vols. %. These results justify the belief that reflexes from the 
carotid body, though essential to the hyperpneas of lobeline, cyanide, 
and anoxemia, have little or nothing to do with the response to CO: 
over the usual physiologic range; receptors of the carotid body seem 
more influenced by O 2 lack than b^^ CO 2 excess and are very much less 
sensitive to changes in CO 2 than the cells of the respiratory center. 
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ORIGINAL A^RjTflCLES. 

THE BLOOD-CHOLESTEROL RESPONSE TO INTRAVENOUS 
THERAPY IN PERIPHERAL ARTERIAL DISEASE. 

By Harry G. Jacobi, M.D., 

ASSOCIATE ATTENDING PHYSICIAN, LENOX HILL HOSPITAL, NEW YORK CITY. 

(From the Medical Service of Dr. A. L. Garbat.) 

Various therapeutic procedures have been advocated for the relief 
of symptoms due to peripheral vascular lesions. These have included 
such measures as the intravenous administration of hypertonic 
solutions, typhoid vaccine therapy and passive vascular exercises 
(Pavaex therapy). We have been particularly interested in the 
intravenous forms of therapy, and have been cognizant of the fact 
that their use in these cases has been based upon purely empirical 
data. 

InT934, H reported the value of intravenous physiologic saline 
therapy in a case of polj’^cythemia vera, with painful ulceration of the 
foot, due to peripheral arterial disease. Since that time we have 
employed solutions of sodium iodide as well as the chloride, in 
various concentrations, in similar cases of painful ulcerative lesions 
of the extremities due to peripheral arterial ' disease, with very 
satisfactory results. 

During the period of treatment, our cases were carefull}’^ studied 
in order to determine whether any significant changes could be 
detected in the blood chemistry that might be of some diagnostic 
or therapeutic help. Certain striking and characteristic changes 
did occur in the blood cholesterol and it is these observations which 
constitute the basis of this communication. 

Before entering upon the repott of our observations, however, 
it might be well to review some well-established facts regarding the 
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chemical changes in peripheral vascular lesions, and the part played 
by such substances as cholesterol, chlorides, iodides and calcium in 
this disease process. 

Arteriosclerosis and Calcification. As is veil known, elastic tissue 
is particularly prone to early calcification, and it is not uncommon to 
see the elastic lamime of the small arteries calcified in an apparently 
selective manner. The deposition of the calcium can only be 
explained on theoretical conclusions and such explanations must 
be accepted until more definite experimental data are obtained. 
Thus Lichtwitz^ ad^■anced the idea that precipitation of the colloids 
in areas of degeneration decreases the amount of the crystalloids 
which can be held in solution. As a result of this the least soluble 
salts, those of calcium, are precipitated. By the laws of osmotic 
pressure, more calcium will then enter to establish equilibrium, be 
precipitated, and make way for more calcium until the amount of 
the deposit prevents fimther osmotic diffusion. Wells'^ contends 
that the deposition of calcium salts in areas of tissue degeneration 
depends upon one or more of several factors, such as tissue reaction, 
protein content, and so on. In many of the cases of peripheral arterial 
disease that have come under our observation, the degree of calci- 
fication was quite marked and could very easily be demonstrated 
by roentgenograms. 

Chlorides and Iodides in Relation to the Body Fluids. The work of 
Loeb, Atchley and Palmer* is of extreme interest in this connection. 
They found that edema fluid contains more chloride and less potas- 
sium than the blood serum, while the sodium, carbonic acid, cal- 
cium, urea, glucose and non-protein nitrogen exist in approxi- 
mate! j' the same concentrations in the serum as in the edema fluid. 
The reason for this variation in the chloride content of serum and 
edema fluid was found to be due to a difference in the concentration 
of the proteins of the two fluids. This effect was quite similar to 
that obtained in a simple membrane equilibrium. Van Slyke, Wu 
and McLean,*" in an extensive study of the electrolyte and water 
distribution in the blood, have demonstrated the validity of the 
application of this purely physioehemical concept to the problems 
of equilibria in the blood and tissues. It might also be mentioned 
here that a similar phenomenon is noted in diabetic acidosis, where 
dehj’dration with considerable loss in blood chloride has been shown 
to occur and where the symptoms of dehydration clear up only after 
the administration of a definite amount of chlorides to the blood. 

The role of iodine in the dissolution of necrotic and fibrotic 
material has also received considerable attention and has had ample 
clinical substantiation. Jobling and Peterson* were the first to 
offer a theoretical e.\*planation for such action, particularly with 
respect to gumma formation. The.se investigators maintained that 
the softening and removal of necrotic fibrotic material depended 
normally upon the action of a tryptic ferment. In the ca.se of the 
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gumma, for example, the lesion persists and remains firm because it 
contains large quantities of so-called antitryptic substances which 
are of lipoid nature, being combinations of unsaturated fatty acids. 
Whether these lipoid substances contained cholesterol was riot 
determined at that time. Their power of .antagonizing the normal 
tryptic ferment was found to depend upon their unsaturation, which 
in turn could be completely satisfied by iodine. 

Cholesterol. Considerable detailed work has been published re- 
garding the chemical and physiologic properties of this substance. 
Recent studies in the vitamin field, for example, suggests that 
cholesterol may have more active functions than had hitherto been 
appreciated.^ It is oxir purpose, however, only to mention those 
facts which have a direct bearing on our present problem. 

Cholesterol is an alcohol which may exist both free and in com- 
bination with fatty acids. It is the least soluble constituent of the 
red blood corpuscles’ stroma and accumulates in extravasations as 
large thin plates. In various degenerative processes in the body, 
cholesterol is characteristically found in increased amounts. In 
endarteritis obliterans, various investigators^ have reported finding 
an increased amount of cholesterol in the arterial walls. It has- 
also been repeatedly observed that certain poisons like saponin failed 
to effect hemolysis in immunized animals, due to the increased 
amount of cholesterol present. The defensive mechanism of the 
animal to such toxins seems to be an increased mobilization of this 
substance in the blood, where it appears to bind and neutralize the 
poisons in much the same manner as the antitoxins neutralize 
toxins.^^ On the other hand, phagocytosis has been found to be 
definitely inliibited by cholesterol. ^ It is of further interest to note 
that in studying the sedimentation rate of the red blood corpuscles, 
Kurten® found that increased amounts of cholesterol are found to 
be present where the sedimentation rate is increased and that the 
addition of cholesterol to a specimen results in an increase in its 
sedimentation rate. 

Procedure. The patients included in the present studies, all presented, 
at the time of admission, signs of peripheral arterial disease of the occluding 
type, associated with painful ulcerations of the extremities. The patients 
are kept at bed rest for the entire period of treatment, lasting from 4 to 6 
weeks. Complete chemical blood and cholesterol determinations are made 
on admission. The cholesterol determinations are repeated about every 
4 to 6 days. Intravenous therapy, consisting of 200 cc. of a 2% solution 
of sodiuin iodide in phj’-siological salt solution is given every other day. 
Where idiosyncrasies or unusual systemic reactions are observed, indicative 
of iodine intolerance, a 2% sodium chloride solution is substituted. These 
solutions must be freshly prepared and do not require buffering. Solutions 
that are more than 24 hours old should be discarded as they have been 
found to produce severe and unpleasant systemic reactions. The local 
lesions are treated with dry heat and are properly protected from pressure 
and other possible traumatic injury. WTere a diabetes coexists, adequate 
uietar}' treatment with insulin, if necessary, is given. 
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Observations. The present report is based on 12 cases. TJieir 
ages vary from 41 to 73 years; 8 are males and 4 females. In 

1 case the lesion was secondary to an embolus that liad occurred 
postoperatively 10 years prior to the onset of the ulceration of the 
extremity; 3 had a complicating diabetes; 4 required more than 
one course of treatments. The entire group showed the same 
response as manifested by a cessation of the pain after receiving 
several of the intravenous treatments and complete healing of the 
ulcerative lesion at the end of the period of treatment. The short- 
est period during which the patient remained free from pain or 
reeurrence of the ulceration after a single course of treatments is 

2 months, while the longest period is 18 months, with an average 
period of 8 months for the entire group. The longest period of 
follow-up for the entire group, with freedom from pain or ulceration, 
is 5 years. The onl^’’ significant changes noted in our blood chemi- 
cal studies during the course of treatment relates to the blood 
cholesterol (Table 1) and these clianges were shown by each case 
in the group. 

Blood-cholesterol Response. The initial blood-cholesterol level of 
our patients with peripheral arterial disease, accompanied by pain 
and ulceration shows either a subnormal or low normal value. 
The lowest blood cholesterol in om* series is 80 mg. per 100 cc. of 
blood serum. After several treatments with the chloride or iodide 
solutions, a sharp rise in the blood cholesterol is invariably noted, 
which is followed by a subsequent fall to the normal level as the 
treatment is continued. Table 1 shows the type of blood-choles- 
terol curve obtained during the course of treatment in these cases. 
In some of the cases in Table 1, the height of the cholesterol 
response amounted to almost 3 times that of the initial figure. 


Table 1. — Blood Ciiolestebol in Peripheral yViixERiAL Disease. 


Cholesterol flctcrmmatioas. 


Ca^c. 

Age. 

Sex, 

1st. 

2d. 

3d. 

4tli. 

5th. 

Cth. 

II. A. . 

. . 73 

F 

110 

150 

210 

285 

240 

220 

A.S. . 

. . 5G 

iM 

80 

105 

ISO 

210 

230 

I GO 

J.E. . 

. . M 

M 

125 

150 

190 

230 

250 

200 

S. K. . 

. . 41 

F 

130 

170 

200 

225 

240 

180 

E a' . 

. . 50 


170 

210 

2S5 

2G0 

210 

200 

T. 

. . 70 

M 

1G5 

190 

245 

230 

210 

210 

L. W. 

. . C5 

F 

100 

140 

1G5 

240 

205 

180 

O. S. . 

. . 70 

iM 

ICO 

180 

29G 

27G 

215 

ICG 

R K. . 

. . 03 


198 

230 

245 

2S5 

240 

205 

II. n. 

. . 58 

M 

175 

200 

230 

2G5 

220 

185 

T. F. 

. . .54 

F 

150 

185 

2C0 

210 

220 

200 

B. G. . 

. . 04 

M 

135 

170 

230 

220 

200 

210 


Blood cholc.'itrrol 
with recurrence. 
130 mR./IOO cc. 
120 mg.nOO cc. 

1.50 mg./IOO cc. 


135 xng./lOO cc. 


Several significant observations, Jiowevcr, may be pointed out: 
(1) Tiic fact that the initial blood diolesterol is cither subnormal 
or normal. (2) The lower the initial blood cholesterol, the more 
rapid and more marked is the relief from pain and the healing 
process. (3) With the recurrence of the syiniitorns, the blood 
cholesterol is again found to be lowered, considerably below the 
level at the termination of the predous course of treatments, uc 
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have noted that this decrease in the blood cholesterol occurs some 
time before the recurrence of the pain and ulceration. By making 
use of this finding, the patient may be spared a great deal of unneces- 
sary pain and discomfort, by its employment as an indication for 
the institution of further treatment. 

Discussion. In the small series of cases that we now have avail- 
able, it is, of comse, very difficult definitely to evaluate the find- 
ings. While no attempt can be made at present to interpret the 



GRArH 1. Cur\^e showing typical blood cholesterol response to intravenous treat- 
ment vdth chloride and iodide solutions. 


results in terms of pathologic processes, it is interesting to attempt 
to fit in these observations with the available data and theoretical 
explanations that have been published regarding peripheral arterial 
disease. 

As is Avell known, arteriosclerotic lesions, varying from slight 
thicivening to a severe form of obliterating endarteritis, contain 
patlmlogic deposits of glycerine and cholesterol esters. These sub- 
stances readily split up and become saponified, with the libera- 
tion of the soluble glycerine and crystalline cholesterol. Of the 
soaps formed with the resultant fatty acids, calcium soaps are 
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insoluble and remain -where thej' are formed, until the advent of 
phosphates in the circulating blood causes another reaction to occur 
whereby the calcium becomes deposited in the form of hard calcium 
phosphates. The phosplioric acid in this reaction is supplied prin- 
cipally bj' the nucleoproteins and lecithins which usually undergo 
decomposition whenever tissue degeneration takes place. The 
source of the fatty acids is likewise not difficult to explain, as they 
are abundant in fatty degeneration processes which usually go on in 
areas of degeneration. 

The deposition of the calcium salts in the wall of the arterial 
vessels thus continues, as the damage to the vessel wall increases. 
Cholesterol plays a very important role in this process. With the 
first signs of damage in the walls of the blood vessels, fatty degen- 
eration with the resultant liberation of fatty acids soon takes place 
as part of the degenerative process. There is present in such 
lesions antitryptic substances® which have been described as having 
chemically the properties of unsaturated fatty acids. The first 
reaction to the above-described degenerative process is a demand 
upon the available supply of cholesterol as Nature’s means of coun- 
teracting the fatty acid liberation, with the resultant formation of 
cholesterol esters. As the process becomes more generalized, a 
greater demand is made upon the available body cholesterol. This 
explanation is actuallj'- borne out by our findings of a low-cliolesterol 
concentration in the circulating blood stream in most of our cases 
of peripheral arterial disease that have developed ulcerative lesions 
of tlie extremities. In 1 of our cases, this figure is found to be as 
low as SO mg. In certain individuals, it would seem that the supply 
of available cholesterol in the body may be more abundant than 
in others and in such cases the A'alue of the circulating blood choles- 
terol does not reach such 'a low level. Perhaps these arc the cases 
that are more resistant to ulcerative and gangrenous manifesta- 
tions. It would again appear, therefore, that a low blood choles- 
terol is not always a necessary finding in cases of generalized arterio- 
sclerosis unless the particular individual is tlie type which will 
eventually develop ulcerative lesions. In such cases there appears 
to be a limited supply of available cholesterol. Coincident with the 
improvement in the ulcerative lesion, there occurs in all these cases 
a rise in the blood cholesterol and in the case cited above, where the 
blood cholesterol at the beginning of the treatment is SO mg. per 
100 cc. of blood, it rises to 230 mg. during the course of treatment. 
This constitutes practically a rise to 3 times that of the low level. 
On the other hand, with the recurrence of the symptoms in tin's 
particular case, a drop in the blood cholesterol is again noticed to 
120 nig. per 100 cc. of blood serum. Another course of intraven- 
ous treatments is instituted followed by healing of the ulcerative 
lesion. The blood cholesterol again rises during the treatment 
period to 2(!.5 mg. in this particular case, fi'his fluctuation in the 
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blood cholesterol, if properly, employed, furnishes a guide, so to 
speak, as to the indication for resumption of intravenous therapy 
in a particular case. 

It might also be mentioned at this point that the oral administra- 
tion of these same iodide and chloride preparations was tried for a 
sufficientl}'^ long period of time in each case and proved completely 
ineffective in all of them. This failure can be explained as due in 
all probability to two chief reasons: (1) These preparations cannot 
be tolerated by the patient in sufficiently large doses and over a 
sufficiently long period of time necessary to have any effect upon 
the lesions. (2) The poor local circulatory condition present in 
these ulcerative lesions makes penetration of these preparations 
very indefinite and highly improbable when administered orally. 

Conclusion. Patients with painful ulcerative lesions of the ex- 
tremities due to peripheral arterial disease, should receive intra- 
venous treatments with sodium iodide or sodium chloride solutions 
as described above, using the blood cholesterol as an important 
guide and indication in the administration of such therapy. It is 
hardly advisable, in the light of our observations, to await the 
recurrence of ulceration and pain in such cases and inasmuch as 
our average period of relief is about 8 months, that period of time 
might be the accepted interval at which time these periodic series 
of treatments might be instituted, unless indications exist for an 
earlier resumption of the therapy. 

Summary. 1. Cases with painful ulcerative lesions of the ex- 
tremities due to peripheral arterial disease, were found to have a 
subnormal or low normal blood cholesterol. 

2. After intravenous treatment with 2% sodium iodide prepared 
in physiologic saline solution, cessation of pain was obtained in 
all cases. 

3. Blood determinations made at repeated intervals during the 
course of treatment showed a gradual and marked rise in the blood 
cholesterol content with a subsequent fall. 

4. The ulcerative lesions were healed after a period of treatments 
varying from 4 to 6 weeks. 

5. With the recurrence of the peripheral ulcerative lesion a lower- 
ing in the blood-cholesterol value was again observed. 
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Recent liematologic progress lias been able sometimes to estab- 
lish relations between a given hematologic picture and the clinical 
course of the disease. This work was undertaken to determine what 
value, if any, the analj^sis of the hematologic picture of patients who 
were suffering from chronic ulcerative colitis might have on the 
prognosis and treatment. 

Dameshek,^ Davidson and others,® Sours,-® Watkins and Heck,®= 
Watldns^i and others, have Avritten about the etiology, diagnosis 
and treatment of secondary and h 3 ’'pocliromic anemias. The Avork 
of Arneth,* Cooke and Ponder,® Schilling,-’ Mullin and Large, ^ 
Farley, St. Clair and Reisinger," Gorskj'-,’® Eisenberg and Nemens'® 
rcAmals that such information of prognostic value can be obtained 
from a study of the leukocytes. It was thought that a correlation 
of these separate studies might enhance our understanding of the 
hematologic picture of chronic ulcerative colitis. The pathology, 
bacteriology, local symptoms, and treatment are noAv aa'cII under- 
stood by man,y, but a description and application of information 
obtained from the hematologic picture have not been reported. 
This study was undertaken AA'ith the well-formulated general princi- 
ples, Avhich liaA'e been outlined by the previously named investi- 
gators, as a background. The material for this study consisted of 
the records of 100 unselected patients aa'Iio AA'ere afflicted with chronic 
ulceratiA'c colitis; this was augmented by a detailed study of 25 
patients aa-Iio Avere ill enough to be placed in the hospital. 

One of us (Bargen)- has obserA'ed for years that patients aa’Iio have 
chronic ulcerative colitis and who have not been treated have a 
markedly loAA'ered A^alue for the hemoglobin. A revicAV of the record.s 
of the 125 patients substantiated this obser\'ation. There is moder- 
ate anemia, and in cases in Avhicli the condition is uncomplicated, 
the number of leukoc.’^'tes is normal. The values for hemoglobin in 
this series, Avhich Avere obtained AA'ith the photo-electrometer, 
ranged from l.S gra. to 10.7 gm. per 100 cc. of Avholc blood (aA'erage 
ll.i gm.). The number of erythrocA-tes varied from 1,000,000 to 
5,270,000 per cu.mm. In ca.ses in which there was no complica- 
tion, the number of leukocytes A’aried from 5000 to 10,000 per 

* Formor Fellow. The M.Ayo Fouiidfitinn, Roche.?(cr, Minn. 
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cu.mm, of blood at the initial examination. The average color index 
was 0.77. The number of reticulocytes was within normal limits. ■ 

These figures were analyzed in many different ways. A study 
was made of the duration of the disease, the blood count, and hemo- 
globin when the patients first came under our observation. As a 
general rule, it can be said that there is no marked relationship 
between the number of erythrocytes, the value for the hemoglobin 
and the duration of the disease. The patients who had been ill for 
only a few months, as a rule, revealed a larger number of erythro- 
cytes than did those who had been ill for longer periods. The pa- 
tients who had been ill for more than 5 years also tended to have 
fewer erythrocytes per cu.mm, of blood and a lower value for the 
hemoglobin than did those who had been ill for a shorter time, but 
in a large majority of the cases there was little relation between these 
factors. 

These cases also were analyzed to determine the relation between 
the number of erythrocytes, the value for the hemoglobin and the 
anatomic extent of the disease. Except for the 1 case of regional 
chronic ulcerative colitis in which the lesion was confined to the right 
half of the colon, there was no significant relation of these findings. 
There was a remarkable constancy between the value for the hemo- 
globin and the number of erythrocytes; the color index remaining 
close to 0.77. 

It has been demonstrated that the secondary or hypochromic 
anemias may develop from many different causes,^® such as acute 
or chronic hemorrhage, dietary deficiency,^’’ gastro-intestinal 
disturbances,^® and chronic sepsis;-^®’ finally, there is the idiopathic 
hypochromic type which is associated with or without achlorhydria. 

Chronic ulcerative colitis is unique in that any of the previous 
factors might play a role in the production of the anemia. The 
chronic hemorrhage is undoubtedly the largest factor in producing 
anemia. The multitudinous bloody stools each day would be suffi- 
cient to produce grave anemia. In addition, there are the limita- 
tions in diet that frequently have been imposed on these patients. 
It is difficult to provide a diet which has a low residue and contains 
a large amount of iron;® at best, these diets are comparatively poor 
in this respect. The altered gastro-intestinal physiology,’®* 
particularly the rapid transmission of food through the colon, 
would lessen the proper utilization and metabolism of foods which 
contain iron. A striking factor which probably contributes to the 
cause of the anemia, is the chronic sepsis. Many of these patients 
have a fever for months, which in itself would be sufficient to pro- 
duce a moderately severe anemia by the action of the toxin of the 
specific diplostreptococcus. 

Other data usually considered significant in the study of an anemia 
are imimportant here. The values for gastric acidity are usually 
within normal limits, the number of reticulocytes is only slightly 
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increased, the bleeding time and coagulation time are normal, and 
there apparently is no involvement of the central nervous system. 

In cases of uncomplicated chronic ulcerative colitis the number of 
leukocytes ranges from 5000 to 10,000 per cu.mm. Of the 100 un- 
selected cases there were 23 in which the number of leukocytes 
was more than 10,000 per cu.mm. At the time of the original 
examination, the largest number of leukocytes was 17,200. The 
average niunber of leukocji;es in a case in which there were no 
complications was 8750 at the time the patient was admitted 
to the hospital. In every instance in which there was a persis- 
tence of more than 10,000, there was a complication of varying 
severity. There were instances of local complications such as 
perforation of the intestine or an ischiorectal abscess; or a more re- 
mote complication, as acute appendicitis, an infection of the upper 
part of the respiratory tract, or a flare-up of a quiescent distant 
focus, such as an abscessed tooth, acute tonsillitis, prostatitis, or 
iritis. In each case, as soon as the complicating factor was arrested, 
the number of leukocj'tes promptly returned to normal. 

In some cases in which the patients were under close observatioji 
in the hospital, the number of leukocj4;es decreased to less than 2500 
per cu.mm.; in 1 case it decreased to 2300, in another to 2000, and 
in a third to 1600. Subsequently, the number of leukoctyes in- 
creased to normal in these cases. This leukopenia occurred in par- 
ticularly virulent phases of the disease. A sharp decrease in the 
number of erythrocytes was associated with the leukopenia. As the 
general and local condition improved, both the number of the ery- 
throcytes and leukoeytes increased appreciably. 

In general, the differential count was as follows: Ijnnphocytes 
from 10 to 30%, neutrophils from 00 to 85%, monocytes from 
2 to 30%, and eosinophils and basophils from 1 to 2% of the 
total number of leukocytes. Occasionally, a monocytosis was 
seen, in which the monocytes comprised 30% of the total number 
of leukocytes. The previous history and convalescence of these 
patients were no different from those of patients who disclosed 
normal leukocyte counts. In those cases in which complications 
occurred, the percentage of the various leukocytes rose to the 
c.xpccted levels. Neutrophils made up So to 95% of the total 
differential count; lymphocytes 5 to 10%; and monocytes, eosin- 
ophils, and basophils 1 to 2%. After the complications sub- 
sided, the various cells assumed their previous levels. When^ a 
monocytosis of 30% occurred, there was no immaturity or toxicity 
noted beyond the usual stages which normally are encountered in 
this discjisc. There is very little of progno.stic or therapeutic value 
in a study of the differential count without .special study' of the cells. 

IMany features of the fundamental nature of chronic ulcerative 
colitis may be brought out in a detailed study of blood smears. 
The erythrocytes disclo.se marked hypoeliroinasia as would be indi- 
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cated by tlie low color index. This is uniform and practically all 
of the erythrocytes share equally in the paucity of ithe hemoglobin. 
There also is considerable anisoc 3 i;osis, A majority of the ery- 
throcytes are slightly smaller than normal erythrocytes. 

The leukocytes are of particular interest, and the features can be 
• studied most easily in the neutrophils. These cells reveal many wide 
variations, but usually conform to a general pattern. The granules 
are considerably larger than the usual granules, and stain more 
deeply, A large munber of vacuoles may be present. There is a 
very high percentage of non-filamented cells. Many of the same 
features can be seen in the monocytes, but they are not so clear cut 
as they are in the neutrophils and the findings are less obvious. 
All of these features in the neutrophils indicates a marked shift to 
the left and a very toxic process. 

This investigation of chronic ulcerative colitis has been directed 
along two other lines. We have been materiall 3 '' aided in this study 
bj’’ the work of Mullin and Large,^^ and by the work of Farley, 
St. Clair and Reisinger,^^ on the filament-non-filament count and on 
the sedimentation rate. These two tests were studied in the hope 
that they might indicate whether or not these patients were “ cured. ’ ’ 

In cases in which chronic ulcerative colitis had not been treated, 
the filament-non-filament count was greatlj'^ altered. We have 
considered 16 non-filamented cells in each 100 leukoc 3 d;es as the 
upper limit of normal. There were as many as 70 non-filamented 
cells among 100 leukocytes; the average was 17 filamented cells 
and 44 non-filamented cells at the time the patients were admitted 
to the hospital. As others have reported, the non-filament count 
increases and the filament count decreases with unfavorable prog- 
ress. In 1 of the cases in which there was leukopenia, 78 of 80 
neutrophils were non-filamented at the height of the exacerbation; no 
filamented cells were found for 3 consecutive days. In this disease, 
considerable favorable or unfavorable progress must be made before 
any alteration in the filament-non-filament count is noted. When a 
patient improves, the filament-non-filament count improves gradu- 
ally, but progressiveljq until such time as proctoscopic and roent- 
genologic examination reveals that the patient is “ cured ’ ’ clinically 
when a normal filament-non-filament count obtains. 

The sedimentation rate offers a fairly close corollary to the fila- 
ment-non-filament count. These two laboratory procedures approxi- 
mate each other closely in usefulness. We also found that the 
sedimentation rate was uniform in cases of chronic ulcerative colitis 
in which the patients had not been treated. There was very little 
relationship between the sedimentation rate and the extent of 
involvement or between the sedimentation rate and the duration 
and the anatomic situation of the disease. Increased sedimentation 
rates in these cases must be explained in terms of toxemia.*® A 
sedimentation rate greater tlian 20 mm. has been considered ab- 
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normaL Very marked increases in the rate of sedimentation were 
noted in most of these cases. As in the case of the filament-non- 
filament count, marked and prolonged symptomatic improvement 
must take place before the sedimentation rate is appreciably altered. 
Those patients whom we considered as “cured,” by all known 
criteria had a normal sedimentation rate. In exacerbations, the 
rate fell to approximately its original level, although the patients 
did not appear to be as ill as they were when they originally were 
observed. In contradistinction to the filament-non-filament count, 
the sedimentation rate shows the effect of extraneous factors more 
readily. Infections of the upper part of the respiratory tract, 
acute otitis media, and intestinal perforation, all alter the sedimenta- 
tion rate greatly. The sedimentation rate promptly returns to its 
former level as soon as these incidental infections are successfully 
combated. Our experience would indicate that the sedimentation 
rate has less value than has the filament-non-filament coxmt. 

Comment. Study of the hematologic picture has brought out 
certain pertinent facts. It is probable that the decrease in the values 
for the hemoglobin and the decrease in the number of erythroc;y’tes 
cannot be entirely accounted for on the bases of loss of blood, altered 
gastro-intestinal physiologj'’, or inadequate diet. This is suggested 
further by the fact that in cases in which the degree of anemia is 
equal, the extent of involvement and severity of the disease may be 
entirely different; in one case the patient may lose much blood by tlie 
rectum, and in another case a minimal amount. Recent work by 
Robscheit-Robbins and Whipple^ has suggested that production of 
hemoglobin is held in abeyance by severe infection. In cases in 
w'hich the patients have not been treated, the value for the hemo- 
globin and the number of erythrocytes are in close relation to the 
severity of the infection. The reticulocytes are greatly increased; 
their number remains fairly constant. The metabolism of liemo- 
globin is probably much slower-® than it is normally; hence the value 
for the hemoglobin is less than is commensurate with the nearly 
normal er^dhrocyte count. 

Further evidence that chronic ulcerative colitis is a highly in- 
fectious disease is furnished by the observation of a marked shift 
of the leukocytes to the left, toxic changes in the leukocytes"’ and 
the greatly increased sedimentation rate. 

Schilling,-’ Sours,^® Mullin and Large,“ and Gorsky” believed 
tliat, of all the hematologic evidence which indicates tiiat a highb' 
infectious process is in progress, a marked shift of leukocytes to the 
left is the most reliable and convincing. In chronic ulcerative 
colitis, this shift to the left is moderate or marked. The non- 
filamented leukocytes are very numerous and they show such evi- 
dence of severe toxic changes as large deeply staining granules, 
bizarre forms of nuclei and the inclusion of vacuoles. 

Harvey and Hamilton” maintained that the hematologic picture 
is a mirror image of the focal process. In a ca.se fif uncomplicated 
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chronic ulcerative colitis in which the patient has not been treated, 
the number of leukocytes usually is normal. Sours^® has shown that 
infection stimulates delivery of leukocytes from the bone marrow, 
and that the more severe the infection, the greater the number of 
cells which are given out by the marrow. In acute otitis media, 
Mullin and Large^® explained the situation by saying that “when 
increased destruction occurs in infections, an increased demand is 
placed on the bone marrow and when it is unable to cope with the 
demand for mature cells, immature forms are poured out.” Rarely 
is there a cell which is more immature than the metamyelocyte. 
The response to the stimulus is suflhcient that further immature cells 
are not placed in the peripheral circulation. Judging by the high 
percentage of non-filamented forms, the infection must be very 
severe, but one must remember that a large region of the body is 
involved by the disease. A comparison of the following conditions 
will illustrate the profound toxemia of this infection. In chronic 
infectious arthritis, according to Steinbrocker and Hartung,^® and 
Count, 31.5% of the leukocytes are non-filamented cells. In acute 
gynecologic diseases, 30 to 40% of the leukocytes are non-fila- 
mented,®^ in acute appendicitis, 30 to 50%. 

When the demand for leukocytes suddenly becomes acute, as the 
result of increased toxicity, a leukopenia may develop. This is- 
shown in the cases in which there were less than 2500 leukocytes in 
each cu.mm, of blood. Synchronous with the sharp decrease in the 
total number of leukocytes, the number of filamented cells may 
decrease to zero. Along with the sharp decrease in the number of 
leukocytes was a corresponding decrease in the number of erythro- ' 
cytes and values for the hemoglobin. As the general condition im- 
proved, the number of filamented and non-filamented cells returned 
to the average for this disease. Schilling,®'^ Sours,®® Gorsky, and 
Markowitz®^ interpreted the events as a temporary paralysis of the 
bone marrow with greatly increased peripheral destruction of cells. 
These cases correspond to Group 4 of Schilling’s®^ classification, in 
which there is irritation of the bone marrow by the toxic process, 
and a resulting leukocytic response. 

Another link in the evidence that chronic ulcerative colitis is a 
highly infectious disease, is the result obtained from a study of the 
sedimentation rate of the erythrocytes.®’ 20. 24. 33 Other conditions 
also may produce or increase in the sedimentation rate. Considering 
the rate of sedimentation which was obtained in cases of chronic 
ulcerative colitis in which the patients had not been treated, the test 
indicates a much more virulent and widespread infection than is 
present. in the other diseases which have been mentioned. We 
believe this, along vdth the associated change in the leukocji;es and 
erythrocji;es, is significant. 

In those cases of chronic ulcerative colitis in which clinical, 
proctoscopic, and roentgenologic examination indicated that the 
patients were cured, the number of leukocytes, the filament-non- 
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filament counts, and the sedimentation rates were normal. A normal 
sedimentation rate and a normal filament-non-filament count are 
not encountered in cases in which there is any sign of activity of the 
disease, as blood in the stools, tenderness over the colon, procto- 
scopic evidence of ulceration, or roentgenologic evidence of “feathery 
edges” of the colon. Many times, the problem arises as to the ad- 
visability of allowing a patient to relax his vigilance in the treatment 
of this prolonged disease, and it is of great importance to be able to 
substantiate an opinion of the absence of infection by the evidence 
offered by the sedimentation rate and the filament-non-filament 
count. The same criteria are used in the treatment and prognosis 
of such diseases as tuberculosis, acute rheumatic fever,*'* chronic 
infectious arthritis, and pelvic infections.^* In chronic ulcerative 
colitis, an additional aid is offered in making the differential diagnosis 
of sjnnptoms which are the result of activity of the disease and those 
which are the result of narrowing of the rectum from scar tissue. 
In the latter instance, if other factors which affect the tests are con- 
trolled, the results of the filament-non-filament count will be well 
within the normal range. The results of these two simple pro- 
cedures frequently govern the institution of surgical intervention, 
the omission of active treatment, and the relaxation of the constant 
vigilance. 

This study also includes the role of the hemoglobin and the 
erjffhrocjdes in the ultimate outcome of the disease. There is no 
gross relationship between the value for the hemoglobin, the num- 
ber of erjffhrocjffes, and the duration, extent, or anatomic situation 
of the disease. If, however, one separates the cases in which the 
value for the hemoglobin or erji^hrocj'tes is normal and those in 
which these values are subnormal, there will be a marked disparity 
in the duration of the disease. The average duration in the cases 
in which the value for the hemoglobin was normal was 1.3 years, 
as compared with 3 years in those cases in which the value for the 
hemoglobin was decreased. 

It is a common procedure to base prognosis on the value for the 
hemoglobin and the number of erythrocjffes.'* In attempting to 
establish the relationship between the value for the hemoglobin and 
the duration of treatment, our attention was directed to ways and 
means of increasing the amount of hemoglobin and the number of 
erythrocytes. The standard treatment of hypochromic anemia is 
the administration of proper doses of some preparations which con- 
tains iron.*-®''*-’-’**'**''*®''’'''*- On account of the h.\q)erirritability 
of the colon in cases of chronic ulcerative colitis, it is not always 
possil)le to administer therapeutic doses of iron without increasing 
the diarrhea. Heduced iron, ferric citrate, iron and ammonium 
citrate, pills of ferrous carbonate (Bland’s pills), ferric chloride and 
other similar preparations arc administered with only fair success. 
In the cases in which it was j)Ossiblc to administer one of the dnig.s 
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in sufficient amount, definite and prompt improvement was noted in 
the general condition and in the local symptoms. Another method of 
increasing hemoglobin and erythrocytes is to resort to blood trans- 
fusions. Prior to this study^ transfusions of blood often had been 
administered in cases in which there was a decrease in the amount of 
hemoglobin and in the number of erythrocytes. It would seem to 
be a good practice to administer transfusions of blood periodically 
until both the amount of hemoglobin and the number of erythro- 
cytes are approximately normal in cases in which patients do not 
tolerate iron when it is administered orally. It is a well-established 
practice to administer repeated transfusions of 200 to 250 cc. of 
blood, rather than the usual 500 cc. If the latter amount is ad- 
ministered, the loss of blood through the rectum is greatly increased 
and only a small part of the original transfusion is utilized. Trans- 
fusions of 200 to 250 cc. usually are well utilized and do not cause 
any disturbance. Occasionally, amounts as small as 100 cc. are 
indicated. After the amount of hemoglobin and the number of 
erythrocytes have returned to normal, it frequently is possible to 
administer one of the preparations of iron in sufficient amounts in 
order to maintain the normal amount of hemoglobin and the normal 
number of erythrocytes. Those patients who receive transfusions 
until these constituents of the blood are normal, experience a sharp 
gain in general well-being and a secondary improvement in the in- 
testinal disturbance. These aids are not of primary importance but 
are valuable additions to the treatment which has been outlined by 
one of us (Bargen).^ ' 

As a control, we studied a group of cases of amebic dysentery and 
a group of cases in which the diagnosis was irritable colon and so- 
called “colitis.” In cases of amebic dysentery, the value for the 
hemoglobin and the number of erythrocytes was normal. The 
number of leukocytes was essentially the same as it was in the cases 
of chronic ulcerative colitis. In cases of uncomplicated amebic 
dysentery the number of leukocytes was normal, but the non- 
filamented cells were increased, the average being 47 % of the total 
leukoc}4es. The sedimentation rate also was increased. 

In cases of irritable colon, the value for the hemoglobin and the 
number of erythroc54;es were entirely within normal limits. Enumer- 
ation of the leukocytes and differential counts did not reveal any 
abnormality. The sedimentation rate and the filament-non-filament 
counts were normal. 

While we were engaged in this study, a patient who had primary 
hypochromic anemia® with normal gastric acidity and marked 
diarrhea was under our observation. The number of leukoc 34 ;es 
ranged from 3500 to 4000 per cu.mm, of blood, but a normal fila- 
ment-non-filament count obtained, and the sedimentation rate also 
was within the normal range. 

Summary. Chronic ulcerative colitis reveals the picture usually 
seen in severe infectious processes. 
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Transfusions of 200 to 250 cc. of blood appear to be the most 
eflBcacious means of increasing the amount of hemoglobin and the 
nmnber of' erythrocytes. A marked subjective and objective 
improvement was noted when these constituents of the blood 
approached normal. 

Administration of some preparation of iron, in therapeutic 
dosage, is necessary to maintain the normal amount of hemoglobin 
and the normal number of erythrocytes. 
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FURTHER OBSERVATIONS ON PARENTERAL LIVER EXTRACT 
THERAPY IN PNEUMONIA. 

By j. Alfred Wii.son, IM.D., 

ATTENDINQ niYSICIAN, MEHIDEN’ HOSPITAL., MEHIDEN*, CONN., 

and 

WiLLiA5t C. Cari:y, M.D., 

MKRinKN, CONNECTICUT. 

With the Technical Assistance of FhonENCE Hafneu. 

The use of X)arentoral liver extract in 2 ca.ses of .streptococcus 
pneumonia has been previously rcjiortccl by one of us.® In this 
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paper, the results obtained in 28 additional cases treated with 
parenteral liver extract are reported, making a total of 30. These 
include 8 streptococcus pneumonias, 1 staphylococcus, and in the 
remainder the pneumonococcus was most frequently found to be 
the causative organism. Five of the 30 cases died, a mortality of 
16.7%. Five cases -R^ere treated in their homes; the other 25 
were private and ward patients iii the Meriden Hospital. Two 
children are in the series. All were Cases of pneumonia with a leuko-' 
penia or falling leukocyte count; 3 were pneumonias occurring in the 
course of a streptococcus septicemia and 2 of these septicemias 
were the only cases to receive serum. They were given intravenously 
polyvalent antistreptococcic serum. No antipneumococcic serum 
was used. 

A leukocyte count of over 15,000 was present in only 8 cases at 
the beginning of treatment; the rest were under 15,000. Cases of 
pneumonia with a high sustained leukocyte count were not treated 
with parenteral liver and are not included in this discussion. In 
the group which was given liver extract therapy the prognosis was 
not good from the point of view of clinical status and leukocytosis. 
This was demonstrated by Middleton and Gibbon^ who studied 164 
cases of pneumonia in a hospital practice and found that a leukocyte, 
count above 20,000 indicated a much better prognosis than a count 
below this level. Fleming^ studied at the Glasgow Infirmary the 
leukocytosis in typed lobar pneumonia, serum treated. “Of the 
total 147 cases (with 21 deaths) 30 failed to exceed 10,000 cells, and 
this number contained 33% of the total deaths. The 47 cases which 
had counts of 15,000 and under included 62% of the total deaths. 
For this reason it has been found useful to regard a count of 15,000 
or more as an 'adequate’ leukocytosis during the acute illness.” 
His findings also indicated the age of the individual governed the 
prognosis. A leukopenia in a patient over 40 years of age indicates 
an unfavorable prognosis. 

Insufiiciency of the bone marrow has been discussed recently by 
Mid^eton and Meyer.® They believe a leukopenia may reflect a 
partial leukogenetic failure of the bone marrow and that bone mar- 
row maj'- be stimulated by treatment, probably by chemotaxis. 
Following their line of thought, it seems possible that pneumonia 
may more often occur in individuals whose leukogenetic function 
is below normal than in persons whose leukogenetic functions are 
normal. If this is the case, it seems rational to use some therapy 
that would stimulate the bone marrow activity. 

^^Ten Murphy^ showed that liver extract stimulated the bone 
marrow of pernicious anemia to greater erythropoietic acti\nty, he 
also called attention to the fact that leukopoiesis was stimulated, 
Po-R’ers, Murphy, and Humphreys,® in a study of the effect on normal 
individuals of parenteral liver extract, found a definite increase in 
the white blood cell count in 21 normal subjects. There was a 94% 
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increase in ambulatorj'- persons and a 72% increase in recumbent 
persons. The peak of the leukocj'te count was reached in about 
7 hours after the injection, then the count slowly returned to normal. 
Meyer, Middleton, and Thewlis^ using parenteral liver found an 
increase of leukocji;es in 4 cases. 



Graph 1. -“Leukocyte Count, Temperature, and Urine of Case 1- 
The straight line is the leukocyte count in thousands; the dotted line the tempera- 
ture taken in the morningand in the evening; the broken line the urine in hundred cc.; 
the vertical lines are injections equivalent to 150 gm. of fresh liver. 


Thus, tlie rationale of the use of parenteral liver extract therapy 
may he summarized as follows: 1, Parenteral liv^er extract stimu- 
lates leukocytosis; 2, in some pneumonias the blood picture is char- 
acterized by a relative leukopenia or a falling white blood count; 
3, these cases offer a more unfavorable prognosis; 4, therefore, paren- 
teral liver extract given to these cases should stimulate leukocytosis 
and as a secondary effect improve the clinical picture and progress. 

Method of Treatment. The concentrated liver extract was injected 
intramuscularly in varjdng amounts, depending on the severity of tlie 
tioii and the leukopenia developing during tlie course of tlie disease. The 
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injections were made deep into the muscles in the buttock and deltoid 
regions. The average amount was 6 cc. a day. In 1 case 16 cc., the equiva- 
lent of 800 gm. of fresh liver, was given during 24 hours with a very satis- 
factory result. Lately we have given by injection 2 to 4 cc. of liver extract 
using extract equivalent to 100 gm. of fresh liver every 6 to 8 hours. _ It has 
been shown* that the count reaches its peak in 7 hours after the injection. 
A majority of the patients were kept in oxygen tents as long as dyspnea and 
cyanosis were present. Expectorants, such as ammonium chloride, were 
given in gr. 10 doses every 2 to 4 hours._ Morphine and codeine were given 
for severe pleural pains. In case of beginning heart failure during the time 
of the crisis, digalen 20 drops and strychnine gr. 1/40 with or without 
. atropine sulphate gr. 1/100 were given hypodermically at 4-hour intervals 
3 or 4 times. No digitalis was given at any other time and no cases were 
digitalized. An effort was made to keep the fluid intake between 3000 and 
4000 cc. daily. Liquid and soft diet were given in small amounts frequently. 
Whiskey was prescribed in small amounts for elderly persons. Quiet and 
rest were particularly sought, and several of the patients had the benefit 
of private nursing care. No purgatives were allowed. If constipation 
became marked, normal saline enemas were given. 



Graph 2. — Leukoctte Cotint, Temperature, and Urine of Case 24. 

The straight line is the leukocyte count in thousands; the dotted line the tempera- 
ture taken in the morning and in the evening; the broken line the urine in hundred cc.; 
the days marked x it was involuntarjs the vertical lines are injections equivalent to 
200 gm. of fresh liver. 


Results of Treatment. There was an approximate increase in 

leukocyte count of 70% and the range was from 6 to 239% increase. 

« 
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This is based on counts taken in some cases twice a day and can only 
be approximate because it has been shown® that the count will vary 
from hour to hour, and after an injection of concentrated liver 
extract the leukocyte count gradually rises for 7 hours, then grad- 
ually falls. All but 6 cases responded by an increase in leukocyte 
count. There was a daily drop in the white blood count until liver 
extract treatment was started. This is usually considered a very 
ominous sign. One of the cases which had a count above 15,000 
was a case of Tj’pe III pneumococcus in which the count was 22,400 
at the beginning of liver injections. The count rose to 30,400 and 
the patient made a complete recovery. Several patients showed 
a marked increase in urinary output the day after parenteral liver 
was given, confirming the observation made in the first case studied® 
and apparently establishing the fact that parenteral liver extract 
stimulates the kidneys to greater urinary output. No anaphylactic 
reactions occurred either locallj'^ or generall3^ Graph 1 gives the 
reaction that resulted a few hours after liver extract was given. 
Graph 2 gives the rise that occurred in leukocytes after 6 days of 
liver injections. This appeared to be a delayed reaction. The count 
averaged 5000 for 6 days, then in 3 days rose to 25,000. Reeovery 
then took place. 

Fatal Cases. The first instance in which death occurred was a 
woman, aged 38, who died on the tenth hospital day and who had 
been ill 4. daj's before entering the hospital. An autopsy showed 
many fine abscess cavities throughout both lungs from which 
staphylococci were cultured. This was regarded as a staphylococcus 
pneumonia although it may have been a mixed infection like those 
reported by Finland,^ who found that 133 out of 2000 indicated a 
primary pneumococcus with a staphylococcus or streptococcus infec- 
tion superimposed. The second case to die was a chronic alcoholic 
who had been ill 2 weeks, beginning with a marked diarrhea and 
fever followed bj’^ jaundice. He died from an apparently terminal 
pneumonia. The liver extract was started the day before death 
with no improvement and a very slight rise in leukocytes, then a 
-moderate fall before death. The third case to succumb was a man 
of 32 who had a Tj^ie III pneumococcus infection. His white 
blood count fell from 18,000 to 2000 in 3 days and he failed rapidly 
and died on the fiftli day of his illness despite liver therapy. Tlie 
fourth case to die was one of streptococcus septicemia following a 
verj' acute pharjmgitis, cellulitis of the right arm, and lobar pneu- 
monia at the base of the left lung. Liver extract was given daily 
for 5 days. The leukocj'te count remained between 4000 and 9000. 
On the seventh day it rose to 17,600 and on the eighth to 20,000. 
The temperature then subsided. The abscess in the right arm was 
incised. The patient did very well and was out of bed a short time 
on the nineteenth and twentieth days. During the evening of the 
twentieth day the patient died suddenly of a pulmonary embolus. 
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Table 1. — Clinical Data on 30 Cases of Pneumonia. 
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3/3 

3/9 

43 

Strep, 

III 

17.8 

17.4 

19.0 

8.0 

10.0 

13.0 

1000 

L. L. Lobe. 2 neg, blood cultures. Pleu- 
risy but no effusion. Streptococcus septi- 
cemia. Died of embolus on 25th day 

Both bases. 2 neg. blood cultures. Very ex- 

Exp. 

24* 

F. 


75 

6,8 

5.G 

26.0 

I 

’ nvolui 

itary 

2000 

Rec. 

25 


3/14 

CS 


(See 

14.0 

Graph 

10.6 

2) 

14.0 



cellent recovery. Diabetes melUtus, insulin 
given. Blood sugar 375 mg. 




P. 

.... 

. . 

. . 


700 

L. L. Lobe. Coronary attack. Treated at 

Rec. 

2G* 

M. 

. 3/28 

36 

Strep. 

11.8 

23. '4 

19.8 

12.0 

15.7 

13.5 

2900 

home 

Infarct both lungs. Pos. blood culture. Strep- 

Rec. 













tococcus septicemia. Pneumonia compli- 
cation of infection. Very jll. Good recov- 


27* 

P. 

3/31 

75 

IV 

16.4 

12.2 

14.4 

9.5 

11.7 

20.5 

2800 

ery 

Bilateral pneumonia. Neg. blood culture. 

Rec. 

28 

F. 

4/21 

\ 38 

XXI 

3.8 

4.6 

5.2 

3.6 

3.0 

4.0 

2700 

Good recovery 

R. L. Lobe, Neg. blood culture. Terminal 

Exp. 

29 

M 

. 5/4 

45 


30.0 

25.2 

24.4 





pneumonia. Malignant hypertension 

.... 

. . 

». 

. . 

1700 

L. L. Lo^. Very ill at home 5 days before 

Rec. 

30 

M 

. 5/5 

57 

V 

23.0 

20.6 

13.0 




1200 

hospitalization. Severe epistaxis 

L. U. Lobe, Lobar 4 days' duration on en- 

Rec. 





1 





1 



trance. Blood sugar 250 mg. 


Indicates that the clinical diagnosis vras confinned by Roentgen ray. 

J bast count before death. 

count before liver injection; 

^ 4 L injection, or, -where that was not available, the next day 

toj IS the highest count during the liver therapy. 
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The fifth fatality was a single woman, aged 42. She had been suffer- 
ing from a malignant h 3 q)ertension for 5 j'ears and her pneumonia 
was a terminal condition. She was ill 6 days. She failed very 
rapidl 3 ^ Her blood cholesterol was below 100 mg. before death. 
This case ^yas included in the series because she was given tlie paren- 
teral liver extract. 

Discussion. We are well aware that a group of 30 cases of pneu- 
monia are all too few from which to draw anj’^ definite conclusion, 
and we do not wish to compare the parenteral liver treatment with 
the manj’^ other treatments of pneumonia. We simply wish to 
record our experiences. As we have used this treatment over the 
last 3 3 'ears, we have continued to be impressed with its possibilities. 

Our mortality rate of 17 % appears favorable. In this same hos- 
pital there was a mortality of 33.5% in all pneumonias during 1933.® 
The 5 cases that succumbed were very ill and after close stud^”^ we 
doubt if anj"^ method of treatment would have been successful. 
Twenty-two of the group were 40 and over, ranging up to 75 years; 
2 of this group died, giving a mortality rate of 9%. One of these 
was the case that suft'ered a sudden pulmonar^’^ embolus on the 
twenty-second daj\ 

The parenteral liver treatment is safe, simple to give, very econom- 
ical, free from serum sickness and anaph3dactic reactions. TJie 
only objection is the pain that occurs at the site of the injection. 
This is moderate and of short duration. 

After stud 3 dng the blood counts in pneumonia one cannot help 
but be impressed by the poor reaction of the bone marrow in a con- 
siderable percentage of pneumonias and b 3 " the falling white cell 
counts that occur in man 3 ^ of the criticall 3 ^ ill patients. Does 
“insufficienc 3 " of the bone marrow’^ as put forth by Middleton® 
predispose these individuals to pneumonia? 

Conclusions. 1. Thirty cases of pneumonia treated with paren- 
teral liver resulted in recover 3 ’^ in 83%. 

2. The use of parenteral liver extract was accompanied b 3 ’ a sig- 
nificant rise in the white blood count in all but 2 cases and clinical 
improvement occurred simultaneousl 3 ". 

3. In the great majority of the cases there was an increased. urin- 
ar 3 ' output following the injection of parenteral liver. 

4. The treatment is safe, economical, and free from serum sick- 
ness. It causes moderate pain at the site of injection. 
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THE USE OF P-AMINOBENZENESULPHONAMIDE IN TYPE 3- 
PNEUMOCOCCUS PNEUMONIA. 

J. H. L. Heintzelman, M.D., 

ASSISTANT, DIVISION OF MEDICINE, THE WESTERN PENNSYLVANIA HOSPITAL, 

By Philip B. Hadley, Ph.D., 

CHIEF, BACTERIOLOGICAL SERVICE, THE WESTERN PENNSYLVANIA HOSPITAL, 

AND 

Ralph B. Mellon, M.D., 

DIRECTOR, INSTITUTE OF PATHOLOGY, THE WESTERN PENNSYLVANIA HOSPITAL, 

' PITTSBURGH, PA. 

(From fhc Institute of Pathology and the Medical Division (Frank A. Evans, M.D., 
Chief) of The Western Pennsylvania Hospital.) 

Although Domagk^ reported that the therapeutic effect of 
Prontosil* in animals was strictly specific for streptococcus and 
staphylococcus, but ineffective against pneumococci, Horlein^ has 
obtained contradictory results with the latter, some being negative, 
and others positive. Inasmuch as no experimental data were given, 
a well considered opinion is impossible. No mention is made of 
tests with the para-amino compound. 

The favorable outcome of the experiments of Rosenthal® on the 
influence of p-aminobenzenesulphonamide on Type 1, 2 and 3 
pneumococcic infections in mice, and of the studies of Cooper, 
Gross and Mellon^ and of Gross and Cooper® on Tj^ie 3 infections 
in white mice and white rats, appeared to justify a study of the 
influence of this therapeutic agent on patients suffering from lobar 
pneumonia due to the Tjqie 3 pneumococcus. 

Opportunity for such a study was presented by the unusually 
high incidence of Type 3 pneumonia infections occurring in the 
Pittsburgh area during the present pneumonia season. f 

According to our records. Type 3 cases began to appear early in 
the season (September) and came to a peak with 11 cases in January. 
After this period, which also marked the height of the influenzal 
infections, the number diminished during February (2 cases) and 

* Three sulphonamide compounds have been used in this form of chemotherapy; 

(1) Prontosil I, which is the hydrochloride of 4'-sulphamido-2, 4-diaminoazobenzol; 

(2) Prontosil II (or S) is the di-sodium salt of 4'-sulphonamide-phenol-azo-l-oxy-7- 
acctylamino-naphthalin-3, 6-disulphurous acid; (3) para-amino-benzcnesulphona- 
mide. These compounds have been introduced commercially under various trade 
names. 

t That the higher incidence of Type 3 pneumonia during the present season has 
not been peculiar to Pittsburgh alone is demonstrated by information received from 
^ hospitals in New York City, Albany, Buffalo, Cleveland and Philadelphia. On the 
other hand, it should be noted that, in some of the cases here reported, we may 
not have been dealing with wholly typical Tj’^pe 3 lobar pneumonia, but a type of 
infection perhaps comparable with some of the influenzal pneumonias that occurred 
during the 1917-1918 influenza epidemic. This probability is enhanced by the fact 
that the maiorit 5 ’’ of the T 5 ’^pe 3 cases here reported occurred during the recent 
influenza-like epidemic in Pittsburgh; and that the number of Type 3 cases dimin- 
ished rapidly as the wave of influenzal infection subsided. Moreover, T 3 rpe 3 pneu- 
mococci wore observed in the sputums of a few patients in w^hich characteristic 
pneumonia did not develop, although no Type 3 organisms were found in cultures 
from the throats of 15 influenza patients. 
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March (2 cases). This rather remarkable increase in Type 3 cases 
was not only actual, but relative; for, from the beginning of the 
pneumonia season and continuing through January, the number of 
TjT)e 3 cases under observation exceeded the number of Tj^ie 1 
and 2 cases combined. At the time of VTiting (hJarch), the number 
of Tj'pe 1 and 2 cases is again rapidly mounting, and this new trend 
is accompanied by a corresponding decrease (both actual and rela- 
tive) in the number of Type 3 infections. 

In this paper there are reported 19 cases of Type 3 pneumonia. 
Of these, 9 were treated with p-aminobenzenesulphonamide (Pron- 
tylin) and 10 received no special form of treatment. These cases 
occurred from September to March, inclusive; and the majority 
were under observation during January. By late February and in 
March, Type 3 cases were comparatively rare. 

The tjTpings were done by the Neufeld method from sputum, and 
from positive blood cultures when available. In view of the cross- 
reactions that often occur between Types 3 and 8, a special effort 
was made to rule out Tj^pe 8 infections in the present series. In 
only 1 case (M. G., treated) was a difficulty experienced in dis- 
tinguishing between these 2 serologic tj^pes. One piece of evidence 
supporting the authenticity of the type-diagnoses lies in the cir- 
cumstance that, during the period of study, there occurred in this 
hospital 6 cases of Type 8 pneumonia, all e.xcept 1 of which re- 
covered. Their differentiation from Type 3 presented no special 
difficulty. Type 4, 5, 6 and 7 cases manifested about normal 
incidence during this period. 

Treatment consisted of the oral administration of p-aminobcn- 
zenesulphonamide (Prontj^lin) which, in a few cases, was augmented 
by intramuscular injections of Prontosil. Owing to the late arrival 
in the hospital of some of the patients, the first administration of 
sulphonamide was sometimes considerab^^ dela 3 ’ed. 

With reference to predisposing factors, complications, age, etc., 
there was a general similaritj' between the 2 groups (treated and 
untreated), although these factors were somewhat more favorable 
to the treated group. For example. In tlie untreated group there 
was 1 patient with an asthmatic condition, 1 with a slight nu'o- 
carditis and 1 that was an alcoholic; these were among the patients 
that died. In the treated group, on the other hand, in 1 patient 
the Tj'pe 3 infection was superimposed upon a T.vpe 7 pneumonia; 
and this patient recovered. Positive blood cultures were obtained 
from 2 patients of the untreated group and from 1 patient in the 
treated group; all 3 patients died. 

While a bacteremia is now generally recognized as of serious prog- 
nostic import, what many regard as the critical or recovery level 
(30 colonies per cc.) may vary from season to season within wide 
limits. In this connection the results of Dr. George H. Hobinson, 
Bacteriologist of the Allegheny General Hospital, seem pertinent. 

SLx of Dr. Hobinson ’s 7 fatal T.vpe 3 bactcrcmic ca.scs were well 



761 


use Ot' P-AAilNOBENZENESULPliONA^riDE 


within the critical level-4 of these being essentially negative (one 
colony or less per 10 cc. of blood). Yet they all died in this influenza 
season® While the private nature of many of our cases made it im- 
practicable to do serial blood cultures, the conditioned nature of this 
criterion would in any event make necessary the treatment of laigei 
numbers of cases in order to assess properly the value of the drug. 

As to age incidence, the situation slightly favored the treated 
group. The average age of the treated patients was 44.4 years; 
that of the untreated, 49.2 years. In the treated group the only 
2 patients that died were the 2 oldest (60, 67). ^ In the untreated 
group the only patients that recovered were (with one exception) 
the 2 youngest (31, 39), the exception being an alcoholic (36). In 
both groups, age was clearly a modifying factor; but the influence 
of increased age as a factor militating against survival appeared to 
be less marked in the treated than in the untreated group. 


Table 1. — Untreated Hospital Cases. 


Case 

No. 

Initials. 

Sex. 

Age, 

yrs. 

Onset. 

Entered 

hosp. 

1 

Remarks. 

Died. 

1 

T. C. 

M 

49 

1/10/37 

1/14/37 

Lobar pneumonia, Type 3; left base; follow- 
ing influenza; blood culture for pneumo- 
coccus Type 3 positive 

1/14/37 

1 

2 

R. N. 

M 

04 

11/30/36 

12/ 8/30 

Bilateral lobar pneumonia, T^e 3; no com- 
plicating features; blood -culture negative 
Bilateral lobar pneumonia, Type 3; asth- 
matic condition present; no blood culture 
taken 

12/ 8/36 

3 

M. E. 

1 F 

GO 

1 

i 1 

11/10/30 

, 11/23/30 

11/25/36 

4 

A. E. 

F 

53 

10/ 4/36 

10/ 5/36 

‘ Bilateral lobar pneumonia, Type 3 ; blood 
culture negative; no complicating condi- 
tions 

10/ 7/36 

5 

J. M. 

M 

42 

9/12/36 

9/15/36 

Bronchopneumonia, Type 3; myocarditis 
present; no blood culture taken 

9/16/36 

6“* 

D. P. 

M 

39 

11/26/36 

12/ l/36t 

Bronchial pneumonia, Type 3; no complica- 
tions; no blood culture taken ^ 

Recovered. 

7^ 

W. S. 

M 

31 

Prev. to 
11/29/36 

1 1/29/36 1 

Lobar pneumonia. Type 3; right middle 
lobe; no complications; no blood culture 
taken 

Recovered. 

8* 

S. 

F 

54 

1/ 7/37 

Treated at 
homo. 

Double lobar pneumonia, Type 3; no com- 
plications; no blood culture taken 

6th day of 
disease. 

9 

J. McK. 

M 

30 

prev. to 
1/15/37 

1/16/37 

Bilateral lobar pneumonia, Type 3 ; alcohol- 
ism; blood culture negative (Prontylin 
begun 1/16/37; discontinued after 25 gr.). 

1/18/37 

10 

D. ^IcC. 

F 

i 

5} 

04 

1 

1 

1 

3/12/37 

Lobar pneumonia, left base; blood culture 
positive 3/12/37; no complications 

+ T ^ i-T 

3/13/37 


* Outside cases, t Sc6n by physician. 


While it is true that the average delay in entering the hospit^,! 
after onset was slightly greater in the case of the untreated group 
(4.2 days) than in the treated group (2.6 days), it is not believed 
that this was a factor of great significance. Indeed, the 2 cases 
that recovered in the untreated groups were not hospital cases. 
Delay in entering the -hospital may have had an influence in 2 or 
3 cases (untreated group) that did not enter until the eighth or ninth 
day of illness, and died soon afterward. These patients, however 
also happened to be the oldest of the group. ' 

lables 1 and 2 present briefly the circumstances surrounding 
. each observed case in both groups: ^ 

These observations, together with data compiled on 33 additional 
cases of alleged iype 3 pneumonia occurring in Pittsburgh during 

the same period, are summarized in Table 3: 

VOI,. UI.I, NO. ( 1 .— jrNF., 1937 27 
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Summary and Conclusions. It has been shown that in a group of 
• 9 cases of Type 3 pnemnonia treated with p-aminobenzenesulphona- 

mide, 7 patients recovered and 2 died. In a corresponding group 
of 10 patients observed approximately during the same period, but 
not receiving sulphonamide treatment, 2 patients recovered and 
8- died. In a group of 33 cases in the Pittsburgh area, but not 


Table 2. — Treated Hospital Cases. 


Case 

No. 

Initials. 

Sex. 

1 ! 

1 

Age,j 

ITS. j 

Onset. 1 

1 

Entered 

hosp. 

Remarks. Died. 

1 

11 

C. J. 

M 

30 

1/ 0/37 

! 

i 

1/ 9/27 

Lobar pneumonia, Type 3; left side ttdth i Recovered, 
pleural effusions; blood culture negative;! 

Inf. started as Type 7 pneumonia; recovery ' 
after administration of Type 6-;7 pneurao- 1 
coccus serum; Type 3 infection super- j 
imposed on 1/18/37; Prontylin from 

1/19/37 (5 gr. each 2 hours) to 1/27/37; i 
few intramuscular injections of Prontosil { 
given , 1/31/37 

12 

J. McA. 

M 

G7 

1/15/37 
or before 

1/10/37 

Lobar pneumonia. Type 3, right base; no| 
complications; blood culture positive for; 

Type 3 pneumococcus; Prontylin by 
mouth 1/21/37 (10 gr. each 2 to 4 hours); * 
discontinued 1/27/37 | 1/24/37 

13 

j 

T. S. 

F 

GO 

About 
1/16/37 : 

1/19/37 

1 Bilateral lobar pneumonia, Type 3; blood ! 
culture negative 1/21/37; no complica-l 
tions; Prontj-’lin by mouth 1/21/37 and 1 

1/22/37 (5-10 gr, every 2 hours) ! Recovered. 

14 

L. A. 

F 

54 1 

1/17/37 ! 

1/24/37 

Lobar pneumonia, Type 3; right upper lobe; 
blood culture not taken; no complications; 

Prontylin 1/24/37 (10 gr. every 3 hours); 
discontinued 1}2QIZ7 Recovered. 

15 

C. S. 

F 

40 

1/29/37 

1/31/37 j 

1 

i 

Unilateral lobar pneumonia, Type 3: no t 
complications; no blood culture taken; ' 

Prontylin by mouth 2/1/37 (5 gr. every 

2 hours); discontinued 2/10/37 Recovered. 

16 

M. G. 

M i 

33 

About ! 
2/15/37 

1 

2/10/37 i 

1 

Lobar pneumonia, Type 3; no complica- , 
tions; blood culture negative 2/10/37; * 

Prontylin soon after diagnosis (10 gr. 
every 2 to 3 hours) by mouth; also re- 
ceived few intramuscular injections of 
f Prontosil; treatment discontinued 2/24/37 Recovered. 

17* 

i 

1 

M.McC. 


32 

1 

1/27/37 

1 

l/27/37t 

1 

j 

1 Lobar pneumonia, Type 3; right side and 

1 lower 1 

: no bit ■ ■ : 

1 mouth ' ' , ' ■ ' 

gradually decreasing doses (40 to 15 gr. 
dailj') Recovered. 

18* i 

M. P. 1 

1 

i 

F 

40 

1 

i 

Prev. to 
1/20/37 

■ I/20/37t 

Lobar pneumonia, Ti'pc 3; no blood culture; ' 

Prontylin (exact cfntcs uncertain) (30 to 

50 gr. per day) continued for 4 or 5 days; 

few intramuscular injections of Prontosil Recovered, 

19 

S. B. i 

1 

F 

38 

1 

1 1/25/37 

1 

1 

; 1/20/37 

1 

i 

Lobar pneumonia, Type 3; right m^iddle 

■ ’ ■ " H 1 


♦ Outside cases. t ^?een by physician. 


Table 3.— Results of Treatment in Type 3 Pkeumo.nta. 

Cases treated. Cases untreated. 




No. 

% 

No. % ' 


No. 

cr 

No. 

iC 

Group. 

Cases. 

died. 

died. 

recov. rcem*. 

Cases. 

dierl. 

died. 

recov. 

recov. 

Reported scries 

. 9 



7 78 

10 • 

S 

SO 

2 

20 

Other cases . 




.. 

33 

21 

73 

9 

27 











Totals . . 


, , 



43 

32 

74 

n 

20 


under our direct observation, 9 patients recovered^and 24 died. 
Tlic mortality rate for all untreated patients was that for 

tlie treated patient. s, 22%. . 

Despite tlie fact that tlie number of treated Tj'pe 3 cases here 
reported is small, and that the treated group was somewhat fa\'orccl 
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Jjy tlie factors of age incidence and by the absence of significant 
complicating features, the nature of the difference in relative mor- 
tality in the treated and untreated groups appears to justify con- 
tinued' application of the treatment of Tj^e 3 pneumonias by 
p-aminobenzenesulphonamide until a suflB.cient number of cases 
have been accumulated to justify a final judgment as to the efficacy 
of this mode of therapy. Particularly is this to be emphasized in 
light of circumstances which made it impracticable to carry out 
serial blood culture studies. 

Supplementary Note. — Since going to pi’ess 4 additional cases have been 
treated. Two of these received the treatment within 48 hours after the onset 
and made a prompt recovery. The other two died in about 12 hours after 
entering the hospital, thus precluding an effective administration of the drug. 
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SPONTANEOUS HEMOPNEUMOTHOEAX. 

Eepobt of Three Cases With a Eeview of the Literature. 

By Henry U. Hopkins, M.D., 

S, INSTRUCTOR IN MEDICINE, UNIVERSITY OF PENNSYLVANIA, 

PHILADELPHIA. 

(From the Medical Clinic of the Hospital of the University of Pennsylvania.) 

Although traumatic hemopneumothorax occurs fairly frequently 
as a complication of crushing or penetrating wounds of the chest 
and is discussed in standard treatises on thoracic surgery, sponta- 
neous hemopneumothorax is much less common and one finds few 
references to it. However, it is probably more common than the 
recorded cases would indicate. Many doctors hesitate to report a 
single case, or do not realize the apparent infrequency of this condi- 
tion. For example, when Wilson^^ read his paper reporting 2 cases, 
the discussion brought to light 7 others, pre\dously unreported. 
It is possible that in some instances the hemorrhagic nature of the 
fluid is not recognized, and a diagnosis is made of spontaneous 
pneumothorax with effusion. In fact, spontaneous hemopneumo- 
thorax undoubtedly represents merely a spontaneous pneumothorax 
in vhicli unusual conditions are present to give rise to a greater or 
lesser amount of bleeding into the pleural cavity. Unless thora- 
centesis becomes necessary for the relief of dyspnea, or unless signs 
of internal hemorrhage become conspicuous, an exploratory puncture 
may nei'er be done. I wish to present briefly the records of 3 cases, 
discuss the etiology and treatment, and call attention to other 
recorded cases (Table 1). 
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Tahle 1. Analysis of Recorded Cases of Spontaneous Hemopneumothor^x. 


Author. 

Age. 

PittM (Case 2) .s . . . 

40 

Heisc and Krause’^ . 

21 

Sardo^i 

? 

Leggett, €i al.- (Case 2) 

7 

Sergent^ 

31 

Allan- (Case 1) . . . . 

20 

Allans (Case 2) . . . . 

38 

Patino AIa3’er and Palaro*^ 

32 

Holdcni* (Case 1) . . . 

32 

Wilson^r (Case 2) . . , 

30 

Korol® (Case 2) , . . . 

38 

Pitt® (Case 1) . . . . 

18 

Rolleston^ 

21 

Roland* 

34 

Kess and Allan^^ 

31 

Rufihb3’® 

17 

Williamson^ 

7 

Fischeru 

22 

KiaerJ5 

30 

Roucliut and Beaupere^ 

21 

Doria® 

26 

llurxthab« 

29 

Torr3'5* ...... 

34 

Palmer and Taft® (Case 1) 

26 

Palmer and Taft® (Case 2) 

25 

Milhorat'* ..... 

21 

Ilousden and Piggol^ . 

44 

Kjaergaard® (Case 1) . 

20 

Kjacrgaard^^' (Case 2) . 

2.5 

Woll» 

43 

I.eggctt, ct (if.® .... 

7 

Bellon* 

21 

Staffieri® 

24 

Fre3*i2 

30 

Castex and Jvlazzep 

3.5 

Holdem* (Case 2) . . . 

Aguilar and Ferradas* 

2.5 

(Case 1) 

Aguilar and Ferradas^ 

37 

(Case 2) 

20 

Wih>on»7 (Case 1) . . . 

31 

Catuogno’ (Case 1) . . 

27 

Cntuogno^ (Case 2) 

27 

Centeno, rt of,* .... 

27 

Jones and Gilbert*' . 

23 

Korol® (Case 1) . 

35 

Korol-' ((.':tse Z} , . 

7 

Korol® (Case 4> . 

33 

Hopkin'< 1) . 

30 

ITopkiri'' (Ca**'’ 2)..- 

30 

Ilojikins (Cas** 3? 

30 

* Thor. (horaerudesis; t 

irnoun 


Treatment* 

Side. amount removed. 
? ? 

L 400 cc. 

L *'Blood5' fluid” 


? “Repeated” 
Ti 1550 cc. 

Ij Tlior. 

R ,Thor. 

R ? 

I» 1000 cc. 

L SOO cc. 


L ? 


R Tiior. 

R Thor. 

R 2170 cc. 

L Thor. 

L 500 cc. 

L 10,000 cc. 

R Thor. 

L “Air and blood 

evacuated” 

R 

R 930 cc. 

R 3400 cc. 

L 950 cc. 


Ij “Lari'C amount” 

R ? 

L 2400 cc. 

T> None 

L 400 cc. 

L “Rew' squirts of 

of blood” 

R “Several times” 

? “A si>ecimen of 

fluid” 

R “Three times” 

R Thor. 

R 1220 cc. 

R ? 

R “Small amount” 

Ir 200 cc. 

R 200 cc. 

R 274.5 cc. 

R 200 re. 

R 500 rr. 

R Thor. 

H 2000 cc. 


R cc. 

jdus air 

I> 3000 cc. 

R A*<riratf'<l IS tint' s 

1. 2'O0 rr. 

R 120 tc. 

R 200 cc. 

rcimtvevl 7:ot ftatvJ. 


' Result — Remarks. 

Fatal; tuberculous eax-ity. 
Fatal; receiving art. pneumo- 
thorax. 

Recovery; was receiving bilat, 
pneumothorax for pulrn. 
tub ere. 

Recovery. Receiving art. 

pneumothorax. 

Recovery. Receiving art. 

pneumothorax for 3 years 
Recovery. Probable tuber- 
culosis later. 

Recovery. Probable tuber- 
culosis later. 

Recovery, “Latent tuber- 
culosis.” 

Recox’ery. Tuberculosis 
later (?). 

Recovery. Tuberculosis 
proven. Subseqiient thora- 
coplasty. 

Recovery. Tuberculosis la- 
ter. Vesicle seen by Roent- 
gen ray. 

Fatal: bulla and torn ad- 
liGsion found. 

Fatal: bleeding point not 
found. 

Recovery. 

Recovery. 

Recovery. 

Recovery. 

Fatal. Diagnostic error led 
to laparotomy. 

Fatal. No break found in 
pleura; no source of bleed- 
ing. 

Recovery. 

Recovery. Fluid replaced by 
nitrogen. 

Rccove^J^ Fluid replaced by 
air. 

Recovery. Ox>*gen tent for 
dyspnea; transfiLsion for 
bleeding. 

Recovery. 

Recovery. 

Rccovco*. Transfused for 
anemia. 

Fatal. Ruptured bleb and 
torn adhesion found. 
Recover'. Air injected on 5 
occasions. 

Rccovcr3*. 

Recovery. 

Rccovcrj’. 

Recovery. 

Ilecovrrj'. 

Recovery- 

Recovery. 

Re cove rj'. 

Re cover 3'. 

Rccovcr3\ 

Recove r3*. 

Ifero%’ery. 

Rcrover3*. 

Recovery. 

I atal. Fluid rcplace<i by air. 
Fibrin ina*^ca found at 
autopsy. 

Recovery. D'‘veloiKHl cm- 

p>'etria; tub'' drainage for C 
%\eehB. 

Pk<v’over3', Previous ppnrr.l 
rfTu'iori. 

Rccovcr>*. 

11^*0 vcr>'» ^ , 

necovcr3*. Only rfjK^rtcd 

ca*e in a vioman. 

JU-eovery 
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Case Reports. Case 1.— A colored male, aged 30, was in good health 
until August 26, 1934, when he contracted an acute respiratory infec- 
tion. A\^iile eating dinner on September 2, he choked on a piece of meat 
and coughed several times. After dinner he became aware of dull dis- 
comfort in the upper part of the left side of the chest. ithin an hour the 



increasedi he was referred to tliis hospital the following evening. On ad- 
mission there was obvious dyspnea, but no cyanosis was noted. The 
respiratory rate was 32 per minute and the pulse rate 132. The blood pres- 
sure was 114 systohc, 80 diastolic. Examination of the chest showed 
typical signs of a complete left-sided pneumothorax, mth possibly a slight 
amount of effusion. The heart and mediastinum were shifted to the right. 
The right border of the area of cardiac dullness was found to be 12 cm. to the 
right of the midsternal line; the left border was apparently under the 
sternum. There was a soft systolic murmur heard over the body of the 
heart. The findings on physical examination were otherwise unimportant. 

On the following morning, the patient showed extreme d3^spnea. There 
were physical signs of an effusion. extending upward as high as the angle of 
the scapula. A roentgenogram confirmed the presence of a complete pneu- 
mothorax with pleuritic fluid (Fig. 1). The lalood pressure had fallen to 
94 systolic, 70 diastolic. Thoracentesis was performed to relieve the 
respiratory distress. The intrathoracic pressure was 4-4 cm. of water. 
Air (1600 cc.) was removed ; bloodj'’ fluid then appeared and 80 cc. of this 
was allowed to flow out before the needle was withdrawn. There was an 
astonishing improvement in the condition of the patient. His respiratory 
difficulty practically disappeared and during the day his blood pressure 
rose to 118 systolic, 82 diastolic. A blood count that day showed 4,300,000 
erythrocytes; the hemoglobin was 90%. The pleural fluid had a hemo- 
globin content of 80%, indicating that it was largely blood. 

The clinical condition of the patient remained good, but there was a 
gradual increase in the amount of pleural fluid. This eventually resulted 
in the retyrn of dyspnea, and subsequent aspirations were performed to 
relieve him. During the next month, thoracentesis was performed on 
four occasions, vith the removal of a total of 2800 cc. of fluid. The hemo- 
globin content of the fluid decreased progressively from 80% to a point 
where an accurate determination was impossible on the last specimen. If 
calculated on the_ basis of 100 % hempglolDin, there was removed a total of 
1250 cc. of blood in the 2800 cc. of fluid. During this time, the blood hemo- 
globin fell from 90 to 63%. 

Repeated sputum studies were negative for tubercle bacflli. Guinea-pigs 
were inoculated with the fluid obtained by aspiration; they failed to show 
anj'- signs of tuberculosis. The patient’s lung gradually reexpanded. He 
was discharged 7 weeks after admission vdth no clinical or Roentgen evidence 
of pneumothorax, and only a very slight amount of pleural fluid, which 
subsequently disappeared entirely. He has been followed for 2 years 
wthout any e^adence of pulmonary tuberculosis or other lung disease. He 

has gamed vpght, is working regularly, and has had no further sjnnptoms 
referable to the lungs. j i v io 

Case 2. A white woman, aged 30, had not felt well during the preceding 
year, Init was never ill enough to lose time from her work— a clerical posi- 
hon. On August 20, 193o she developed malaise, cliilUness, fever, and some 
cough. She remained m bed for one day. On August 24, she felt a sudden 

^ thorax; this persisted. She did not 

mall any prewous strain or cough. She was admitted to the hospftal 
o days after the onset of this pain. nu-spimi 

The physical examination showed signs suggesting a partial pneumo- 
thorax on the left. A roentgenogram confirmed this and also shmved the 
presence of a smaU amount of fluid. Although dyspnea was not trouble- 
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some, an exploratory thoracentesis 'svas done. After 150 cc. of air had been 
removed, blood appeared; 120 cc. of this was removed. Unfortunately no 
cell count or hemoglobin determination was done on this fluid, but a smear 
showed that it contained a moderate number of intact erythrocytes and a 
large number of degenerating cells from which the hemoglobin had dis- 
appeared. No further aspirations were performed. 

Under conserv^ative treatment, the patient improved rapidl 3 ^ Within 
3 weeks the lung had complete!}’' reexpanded and the fluid had disappeared. 
Repeated sputum studies were negative for tubercle bacilli; guinea pig 
inoculations were also negative. Serial roentgenograms over a period of 
11 months have failed to demonstrate any evidence of a tuberculous lesion 
in the lung. The patient is able to carrj" on her regular duties without 
discomfort. 

Case 3. — A wliite male, aged 30, although never robust, had never been 
seriously ill. Several years ago, he had had an attack of sharp pain over 
the left side of the thorax; this had lasted only a few hours and had never 
recurred. He remembered no further details conc^ning it. On the after- 
noon of February 13, 1936, wliile shaving, he felt a sudden, severe, very 
sharp pain in the region of the base of* the left lung. Within 15 minutes, 
the pain had spread upward to the shoulder and backward to the lumbar 
region. It was definitel}’’ aggravated by deep respiration. During the next 
half hour, the pain seemed to decrease somewhat and a short time later 
he reported for work at the restaurant where he was employed as night 
manager. The pain recurred and gradually became more severe. At 9 p.m. 
it suddenly became very severe and he collapsed but did not lose conscious- 
ness. He vomited once, and passed the night in a chair, because of dyspnea. 
The foilovirig morning a physician strapped the left side of the chest; this 
afforded some relief. However, the pain continued and gradually became 
most severe over the left lower quadrant of the abdomen. He was admitted 
to the hospital that evening, about 30 hours after the onset of sjnnptoms. 

Pliysical examination showed a d 3 ^spneic young man in obvious distress. 
The blood pressure was 108 systolic, 65 diastolic. The pulse rate was 108 
per minute and the respiratory rate 30. There were typical physical signs 
of h 3 "dropneumothorax on the left side. The heart was apparently dis- 
placed somewhat to the right. A fluoroscopic examination confirmed the 
diagnosis. The films showed some irregularity at the apex of the partially 
collapsed left lung, suggesting a possible adhesion. On February 17, thora- 
centesis 3 aeldcd air and 200 cc^ of bloody fluid which did not clot. A cell 
count on this fluid showed 4,500,000 er 3 ’throc 3 des per c.mm. 

The patient remained fairty comfortable. Ph 3 ’’sical examination and 
fluoroscopic studies showed that the amount of fluid was decreasing, so 
no further aspirations were attempted. On Februar}^ 26, there was still a 
small pleural collection, but the pneumothorax had largely disappeared. 
Films showed that the right lung was clear. The upper portion of the left 
lung appeared normal; there were no gross lesions seen in the loAVcr portion, 
but detail was somewhat obscured b}" the remaining fluid. 

Repeated sputum studies were negative for tubercle bacilli. Smears and 
cultures of the pleural fluid were negative. Guinea pigs were inoculated; 
the}” failed to develop an}’’ signs of tuberculosis. During the past 6 months 
he has had no further sA'mptoms referable to the lungs, and he appears to be 
in excellent hcalU). Tlic roentgenograms are nonnal (Fig. 2). 

Historical Survey. Although PitU^ is iisuall}' given credit for call- 
ing attention to tliis condition in 1900, and for giving to it tlic 
prescnt-da\' name of spontaneous hemopneumothorax, tliere are 
earlier reports of cases that were apparently of the same iypa^ 




Fig. 1. — ’Case 1. (.1) On admission. {B) After removal of 1600 cc. of air and SO cc. of blood. (C) Appearance 7 weeks later. 




Fu;. Case (.1) On mlniission. («) After rcmovnl of air and 200 oc. of fluid. (O Appoarauco 5 weeks later. 



Hopkins: spontaneous iiemopnexemothokax /o/ 

Laennetfi described this condition, although he incorrectly attrib- 
uted the presence of air in the pleural cavity to the fact that - the 
blood is sometimes decomposed and an aeriform fluid is disengaged, 
producing particular symptoms, as Ave shall see more particularly 
in the chapter on Pneumothorax/ Later, he referred to an autopsj’’, 
in the course of which “ upon penetrating the left side of the chest, 
a large quantity of inodorous gas made its escape wdth a hissing 
sound.” The pleural cavity contained “about ten ounces of a 
Idoody serosity.” Pie also referred to the earlier report of Littre. 
From that time omvard, there appear occasional reports giving fairly 
typical descriptions of this symptom complex, often under the 
misleading title of hemorrhagic pleurisy. 

With the development of roentgenography, the definite demon- 
stration of air and fluid in the pleural ca^hty became easier and 
more common. During the first two decades of this century, 
7 definite cases of this condition were reported. During the past 
15 years there has been an increasing amount of interest in this 
subject, and many additional reports have appeared (Table 1). 

Aspiration for the relief of dyspnea in this condition was success- 
fully used in this country by WTiittakeri“ in 1876. He removed 
34 ounces of bloody fluid and air from a chest, and was delighted to 
note the prompt improvement in the condition of the patient, who 
subsequently recovered without further complications. 

Etiology. These cases can be divided into two groups. The 
first would include those which occur in persons who have tubercu- 
losis; the second— a much larger group— those without demon- 
strable tuberculosis. In 2 of the fatal cases there had been rupture 
of a tuberculous lesion giving rise to an opening from the lung into 
the pleural cavity. In 6 of the patients who survived, subsequent 
examinations showed definite or suggestive evidence of tuberculosis. 
In these cases, one may postulate an etiology similar to that in the 
fatal cases. Three typical cases occurred in patients who were 
receiving therapeutic pneumothorax for known tuberculosis, pre- 
sumably as a result of the tearing of adhesions containing lung tissue 
and blood-vessels, or from rupture of a caseous tuberculous focus. 

^ In the majority of cases, tuberculosis could not be demonstrated. 
These represent merely spontaneous pneumothorax Avith bleeding 
as a complicating factor. The etiology of spontaneous pneumo- 
thorax is unsettled, but the evidence is accumulating to prove that 
in A-ery many cases it is not due to tuberculosis. In his monograph 
on the subject, Kjaergaard^® reported folloAv-up studies on 49 cases. 
These patients Avere reexamined at intervals ranging from 3 to 
IS years after the initial pneumothorax. In only 1 case was there 
clinical or roentgenographic cA'idence of pulmonary tuberculosis. 
He also revieAved the cases reported in the literature. In 0 instances 
there had been found at autopsy superficial air A'esicles at the 
pleural surface of lungs otherwise healthy, hlicroscopic examina- 
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tion showed that there was often a valve-Iikc piece of tissue which 
would lead to a gradual increase in the pressure within the vesicle, 
and its eventual rupture. Koentgenologically, he was able to 
demonstoate such a vesicle on tlie surface of the lung in 1 patient, 
and a similar finding has been reported in hemopneumotliorax by 
Castex and Mazzei/ and by Korol.-® Housden and Piggott^^ found 
2 subpleural blebs in their fatal case. This tjTpe of lesion could 
easily be missed unless roentgenograms were taken in 'S’arious planes. 
Kjaergaard's conclusion was that spontaneous pneumothorax was 
usually a benign process, probably due to rupture of such vesicles, 
and rarely due to demonstrable tuberculosis. 

If we accept this view, two possible sources of hemorrhage are 
apparent. A vessel in the wall of the ruptured vesicle may be torn, 
leading to a gradual accumulation of blood in the pleural cavity. 
In the auto])sied cases, however, tlie walls of these vesicles have 
been very thin and have shovTi only small vessels. A more probable 
explanation is that the collapsing lung tears pleural adhesions con- 
taining blood-vessels; this has been proved in some of the autopsied 
cases. The occurrence of such adhesions is fairly common, as 
shown 1)}^ Leopold and Lieberman.-^ They report that at autopsy 
adhesions were found in almost 50% of all persons above the age 
of ^0, even after eliminating all cases with a history of acute or 
chronic pulmonary disease. In many cases these adhesions contain 
large blood-vessels. Rupture of adhesions with hemorrhage is one 
of the recognized complications of therapeutic pneumothorax, and 
the same thing undoubtedly occurs in spontaneous pneumothorax. 
The degree of elasticity of the adhesions determines the amount of 
collapse which may exist before such a rupture occurs. This ex^plains 
the fact that in some patients the signs of hemorrhage appear early, 
while in others there is definite evidence to show that the bleeding 
does not begin until several hours after the initial pain and the 
appearance of signs of pneumothorax. 

Symptomatology. This accident occurs most frequently in 
patients who liave previously been in good health. The initial pain 
may occur while the individual is at rest, or it rna}'' appear on slight 
exertion. In many instances it is preceded by cough, sneezing, 
laughing, yawning, hiccough, straining or some otlier j)roccdurc 
that would suddenly alter tlie intrapleural pressure, "^'hc pain is 
usually localized at the onset, but later it may spread to involve 
one entire side of the chest, and in some instances it radiates to tlie 
abdomen also. Dyspnea may be slight or extreme. It a]>pears 
after a variable length of time, dcj)ending upon the rate at whicJi 
air enters tlie ])lcural cavity. When there is a valvc-likc opening, 
a l)ii:li positive jwessure with disjdacement of the mediastinum ina> 
dcvcio]). In many of tlie cases there has been noUnl a second shar]| 
attack of pain o(‘currinir at any time from a few hours to several 
days after the original pain. Following this, signs of effusion 
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appear. The initial pain represents the onset of the pneumothorax ; 
the second attack of sharp pain is due to the tearing of an adhesion. 

If the bleeding is slow, systemic signs of hemorrhage may not 
appear for hours or days, or may never appear. ^ In several oi the 
recorded cases the presence of blood has been discovered during a 
Roentgen examination or as an unexpected finding in the course of 
thoracentesis for the relief of dyspnea due to the accumulated aii . 
In other patients the bleeding is more rapid and the signs of internal 
hemorrhage appear early in the course of the disease. In such 
cases, the physical signs of fluid in the pleural cavity arc usually 
definite, and may even obscure the presence of air. In a few 
instances, the obvious signs of shock and internal hemorrhage, 
associated with pain which spreads to the upper abdomen, have led 
to a tentative diagnosis of an acute surgical lesion of the abdomen. 
Fortunately the correct diagnosis has usually been made before 
subjecting these patients to a laparotomy, but in one instance^^ the 
error was not discovered until after operation. 

Treatment. "No uniform treatment can be outlined; each case 
requires individual consideration. Control of the bleeding and 
treatment of shock are the emergencies which must first be met. 
These demand absolute rest, with the liberal use of sedatives if 
necessary. Roentgen examinations should be postponed for several 
days, unless portable equipment is available. Relief of dyspnea 
comes next. An oxygen tent may suffice.®'^ If dyspnea is severe 
and persistent, it may be necessary to allow the escape of some air 
or fluid ; this can be done most safely with a pneumothorax appara- 
tus. No attempt should be made to continue the aspiration to the 
point of producing a negative pressure. The value of pneumo- 
thorax in controlling pulmonary hemorrhage in tuberculosis is well 
known, and a high intrapleural pressure with a collapsed lung 
should promote hemostasis in these cases also. A large transfusion 
or the intravenous injection of fluid carries With it the danger of 
raising the blood pressure and prolonging the bleeding. Small 
transfusions are justifiable in an effort to promote clotting, or if the 
anemia becomes extreme. Blood aspirated from the pleural cavity 
has been injected into the patient’s vein,i^ but this procedure is not 
recommended as a routine measure. The intramuscular injection 
of whole blood is a harmless procedure, and although it has not been 
tried in these cases, there is evidence to show that it has a definite 
hemostatic action. Several authors have suggested that if bleeding 
persists, a thoracoscopy or thoracotomy might be performed in an 
attempt to locate and treat directly the bleeding point. Such a 
procedure would be of doubtful value; in 2 of the fatal cases,i8'3o 
the authors have been unable to locate the site of bleeding even at 
the autopsy table. 

If the patient survives the 'first critical stage and the bleeding 
ceases, the question arises as to whether or not the blood should be 
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aspirated. A suir^ey of the literature shows that the patients 
who were not subjected to repeated aspirations seem to liave done 
as well as those who were tapped repeatedly. It has long been 
known that blood in the pleural cavity shows little tendency to 
clot. Pagenstccher-'^ showed that blood which had remained in the 
pleural cavity for 6 hours had lost its power to clot; tliis observation 
has been confirmed repeatedly. He believed that the pleura exerted 
some protective action, and compared it to the vascular endothelium 
in its ability to maintain blood in a fluid state. Recently it has been 
claimed that respiration acts mechanically to defibrinate the blood, 
and that the fibrin is deposited on the diaphragm and pleura. 
Jones and Gilbert^' attribute the fatal outcome in Sieir case to the 
formation of fibrin masses which eventually caused circulatory 
failure. In other cases which have come to autopsy such massive 
deposits of fibrin have not been recorded. If repeated aspirations 
are carried out, tliey should not be done with the hope of pre\'cnting 
this complication; Pagcnstccher’s work would indicate that if 
defibrination occurs, it takes place rajiidly and is complete before 
one could be certain that active bleeding had eeased. 

Blood in the pleural cavity is slowly absorbed. If the amount 
is small, it is justifiable to delaj’^ thoracentesis for at least a week or 
two. If there is evidence that the amount of fluid is decreasing, 
nothing need be done. If it has not decreased appreciably, it should 
be withdrawn. If fluid, is present in large amounts it may give rise 
mechanically to pressure symptoms which arc sufficient to justify 
its early removal. In several instances,^' air or nitrogen has 
been injected into the pleural cavity as the blood was removed, to 
maintain compression of the lung and to minimize any tendency 
toward recurrence of the bleeding. This should always be done 
when any considerable amount of fluid is removed. It has been 
claimed that calcification of the pleura may result if the blood is not 
comjflctely aspirated; this complication has not been reported in 
any of the cases reviewed, but as it is a process which may require 
years to develop, it may be reported later. 

flJie patient .should remain under observation for months after 
his aj)parent recovery. .Vlthough recurrent spontaneous pneumo- 
thorax is well known, there are no recorded cases of recurrence of 
hemoi)neumothnrax. It is probable that the fibrin deposits, or the 
presence of blood in the pleural cavity with a resulting sterile pleu- 
risy, leads eventually to the formation of such extensive i)leural 
adhesions that .subsequent collajise and bleeding become itnjmssihle. 

Age, Sex and Side Involved. An e.xamination of Table 1 shows 
that this is ])rcdorninantly a disease of early adult life. Of 41 eases 
itj whibh the age is stated. 20 occurrctl between the ages of 20 and fit), 
and Ifi between the age.s of MI and 40. fl'liis corresponds with the 
usual age of most strenuous physical exertion, but exercise doe.', not 
seem to be inune<liately concerned with the onset of symptf>ms. 



771 


HOPKINS* SPONTANEOUS HE^IOPNEIJjMOTIIOrJ-VX 


The overwhelming proportion of cases in males is difficult to 
explain. If these abnormal air vesicles are the result of develop- 
mental defects^ one would expect to find them in females as ire- 
quently as in males. If latent tuberculosis plays any part, one 
might expect a higher incidence in women. If physical exertion is 
of importance in the development of the predisposing factors, one 
would exqiect that with the entrance of girls and women into strenu- 
ous types of sport and work there would appear an increasing num- 
ber of cases in this sex. No Icnown explanation on an endocrine 
basis has been advanced. 

The side involved is apparently a matter of chance; each side has 
been involved in approximately the same number; of cases. 

Summary and Conclusions. Three cases of spontaneous hemo- 
pneumothorax are described, including the first recorded instance 
of this condition in a woman. Forty-six cases reported since 1900 , 
are briefly summarized. 

A majority of the cases have occurred in persons who had no 
demonstrable pulmonary tuberculosis or other disease of the lungs. 
The etiology of this condition is not proved, but it is probably due to 
the rupture of an emphysematous subpleural air vesicle, followed 
by the tearing of preexisting pleural adhesions which .contain blood- 
vessels. 

During the first 48 hours, aspiration is justifiable for the control 
of dyspnea but not as a routine measure. When the bleeding has 
stopped, the fluid should be removed and replaced by air. 

I wish to thank Drs. W. O. Abbott and L. C. Hatch, and Dr. Leon H. Collins 
for permitting me to see and report the second and third cases. 
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OIL OF WINTERGREEN (METHYL SALICYLATE) POISONING. 

Report of Three Cases, One With Autopsy, and a Review 
OF THE Literature. 

By Charles S. Stevenson, M.D., 

ASSISTANT IS PATHOLOOr, JOH.VS HOPKINS UXIVERSITV, 

BALTIMORE, MD. 

(From the Department of Patliologj* of the Johns Hopkins University.) 

As is slioirn by the literature, poisoning bj' oil of wintergreen is 
of rare occurrence, but its apparently increasing frequency and the 
circumstances under which it occurs make it of especial interest. 
The subject was lirought to the author’s attention by a case upon 
wliicli lie recently performed an autopsy. The purpose of this 
paper is to report 3 new cases, mcluding 1 fatal case with autopsj',* 
and to reiterate the fact that oil of wintergreen is a deadly poison 
and sliould officially lie publicized as such. The reports of 43 cases 
were culled from the literature, of which 13 included necropsy 
findings. 

The mortality of the whole series was 59%; 41% occurred in 
infants, all of whom drank oil of wintergreen from a bottle left 
within their reach by unsuspecting parents, who were astounded to 
find out tliat the substance wliich they used as a liniment was a 
potent poison. In 2 instances tlie liniment was drunk by inebriated 
adult chronic alcoholics evidently craving sornctliing stronger than 
whiskey.** In France and Germany, the bottles are usually 
marked citlicr “For e.xtcrnal use only” or “Poison,” and 44 n.34.6-> 
the 5 cases found in the Frcncli literature were deliberate suicides. 
One woman^^ took the sul:)stance lioping to produce abortion. It 
has been reported that native African women in .some isolated tribes 
in Northern Bhodesia commit suicide by filling their vaginas with 
powdered bark from the root of a native species of milkwort, anrl 
an analysis of this bark lias shown it to contain a considerable 
quantity of methyl salicylate.^* In the remaining SC>% of this scries, 
the poisoning was accidental. 

TJie (»arlicst cases on record arc to be found in the 1S32 editiom 
of T. J{. Beck’s “KIcments of Medical Jurisprudence,” and arc 
likewise repeated in the later edition;^ 55% of the cases Iiave oc- 
curred during the pa.st years and are spread out ratli<>r <»vf*nly 
over this period (J'able 1). 

* From thf* ILuri^’t Lriii** Hfimc of th*’ Hn'-piT-'J. 
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Of the 4 cases in the files of the Harriet Lane Home, 1 has been 
reported.® The others are presented briefly below, all inconsiderable 
negative findings being omitted. 

Case Histories. Case 1.— W. B., (H.L.H. 54742), mal(^ white, aged 
2 years. Past histovy* non-contributory. pTcscut lUuBSS^ Ojxq morning, 
September 23, 1927, the infant dranlc about 15 cc. of oil of winter^een. He 
vomited one-half hour later, and the yomitus smelled strongly of the drug. 
He continued to vomit all day, asked for ^vater and vomited it. However 
he did not vomit for 6 hours during that night. Six hours after taking the 
poison he began to breathe deeply and this symptom increased during the 
night and the next morning, when he was also found to be deeply cyanotic 
and his urine showed 4-b acetone and salicylate tests. Because of the 
hyperpnea and cyanosis, his father, a doctor, brought him to the hospitak . 

Physical examination: (3 p.m., September 24, 1927, 29 hours after taking 
the poison). Temperature 104° F., pulse 180, respirations 60, blood pressure 
105/60. The child was well developed and nourished and was_ prostrated. 
He lay lim ply in the arms of his mother and responded only slightly. His 
skin was generally cyanotic, with a marked pallor about the nose and mouth ; 
the corners of the mouth twitched occasionally. The respirations were 
rapid and deep, of typical air-hunger type. The pulse was weak and rapid, 
but regular. The eyes showed contracted pupils, injection of the_ conjunc- 
tivse, and a tendency for them to roll upward under half-closed lids. The 
mouth was dry and the buccal mucous membranes were not injected. The 
breath was acidotic. The heart sounds were of poor quality." The abdomen 
was moderately distended but not tender. The tendon reflexes of the arms 
and legs were hyperactive. _ 

Urinalysis: Specific gravity 1.022, acid reaction, sugar 0, albumin trace, 
acetone 5-i-, diacetic acid and salicylate (FeCU test) 5-(-. Microscopic 
examination: occasional red blood cells. Blood chemistry: COo combining 
power 24.9 vols. %. 

Treatment and Course: On admission the child was given caffeine and 
adrenalin, and the stomach was lavaged with 6% sodium bicarbonate, 
2 gm. of the salt being put through the tube and left in the stomach; 100 cc. 
of 5% glucose was given intravenously, followed by a transfusion of 300 cc. 
of whole citrated blood. The color and pulse improved but hyperpnea 
persisted and the cheeks became flushed. By night on the day of admission 
the respirations had slowed up slightly but still remained deep. The child 
drank 5% glucose thirstily, and was given 1.2 gm. of sodium bicarbonate 
every 3 hours. Later on, there was evidence of excess mucus in the throat 
and 0.13 mg. of atropine was given with beneficial effect. Late the first 
night in the hospital the cliild refused to drink fluids. To counteract this, 
75 cc. ■'of a mixture of equal parts 5% sodium bicarbonate and 5% glucose 
was given per rectum every 3 hours, preceded each time by a soft soap 
enema. Early the next morning he received 300 cc. 5% glucose intrasin- 
'ously, preceded by 3 mg. morphine. By morning (September 25, 1927), the 
child was brighter and responded to his name; pulse 160 and better quality, 
temperature 102.8° F., respirations 48 and. deep, cyanosis marked. At 
noon he was given a 250 cc. blood transfusion with 100 cc. normal saline 
After this his blood pressure was 95/60. That night there were signs of 
pneumonia at both bases and his pulse was 180 and weak. Digifoline was 
given, 1 ampule every 3 hours for 5 doses. The next morning, 72 hours 
after talong the poison, the child was greatly improved; pulse 120 and good 
quality, cyanosis less, and respirations less deep and rapid. The tempera- 
ture was 100.6°, and the lung signs were less marked. The infant asked 
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STEVENSON : OIL OF VTNTERGREEN POISONING 


Blood studies: hemoglobin 85%, white blood cell. count 8000. No 
nicthemoglobin. 

Urinalysis: albumin +, acetone 2+. Microscopic examination: a few 
red blood cells and hj^aline casts. 

The following clay, September 27, 1927, the child was playful and well, 
but XQvy weak. The respiratory rate was 38, the lungs were clear, and the 
urine showed only a faint trace of acetone and salicylate; the remaining 
convalescence M’as uneventful. 

Case 2. — J. M. (H.L.H. 67018), female, white, aged 22 months. Past 
history: non-contributory. Present illness: At noon, on May 10, 1930, the 
babj^ drank ''one mouthful” of oil of vdntergreen but immediatel}’’ voinitecl 
it.^ Slie vomited everjdhing she ate thereafter. Six hours following the 
poisoning, she began to breathe deeply, but did not complain of pain and 
was clrows 3 \ 

Physical examination: (3 a.m., May 11, 1930, 14 hours after ingestion of 
the poison). Temperature 100°. The child was well developed and appar- 
cntlj" ovemourished. The pulse was of good (quality, and the respirations 
were rapid, deep, full and strong, being of typical air-hunger type. There 
was no cj^anosis and the skin was of good color. The child lay stuporous 
until aroused and then resisted examination. The pupils were equal and 
reacted normalty. The throat was markcdlj’^ injected. The lungs were 
clear and the heart sounds normal. There was no abdominal distention. 
The deep reflexes were normall}’' active. 

Urinatysis: amber, 1.012, acid reaction, albumin 0, sugar 0, acetone 3+, 
diacctic acid and salic 3 date 3+. Microscopic examination: a few granular 
casts. Blood studies: Hemoglobin 05%, white blood cell count 10,000 
(neutrophils 48%, tymphocytes 52%). 

Treatment and Course. On admission she was given 250 cc. of equal parts 
10% glucose and normal saline intravenously. About 8 hours later the 
li 3 "pcrpnca was still marked and the child was sleeping deeply. She was 
then given 100 cc. 5% sodium bicarbonate and 100 cc. 5% glucose intra- 
venoush'. This was repeated G hours later, and the child seemed greatty 
improved. At night, 33 hours after taking the poison, the child was prac- 
ticalty well and the In^perpnea had all but disappeared. The next da 3 ’‘ she 
was well and the urine was negative except for a positive acetone test. On 
'Mny 13, 1930 the urine was negative, and the following da 3 ’’ the patient was 
discharged. 

Case 3. — A. C. (II.L.H. 59309), fcmaTc, colored, aged 1 month, at 
5 r.M., on November 4, 1035, was given 5 cc. of oil of wintergreen by an 
imbecilic child. Half an hour later the baby cried, choked and looked 
flushed, so the mother nursed her. The infant immediate^ vomited a white 
milk 3 ' fluid which smelled strongty of wintergreen. Folloi^dng this she 
seemed slccp 3 " and refused breast and water. Tlie mother noticed that the 
infant was “short of breath,” but seemed ver 3 ' slccp 3 ^ and did not cr 3 '. 
Two liours later the infant vomited again, th^ vornitus still smelling of 
wintergreen. At 9 p.m. a local doctor was called and he prescribed 5 cc. pep- 
permint water cver 3 ' 3 hours. Soon after this, the motlicr gave 5 cc. castor 
oil and at midnight the infant had a copious stool, which also smelled 
stronc^v of wintergreen. She became more drowsN* and h 3 'pcrj)neic througli 
the night, and the next morning she “wouldn't wake up” and seemc<l 
“painful whenever touched.” She had several more stools and voided a 
few times, and finally was brought to the hospital. 

Phnncal examination. (1.30 p.m., November 5, 1935, 20?. hours after the 
]>oisrining). Tem}KTaturc 105.6® V. The infant was com:ito.*c and occasion- 
nll3' lifto<l her legs up and cried ft^ehlv as though she had abdominal jiain. 
Her respirations were ver}' rapid and deep, of typical Kussmaul type. Her 
breath was acidotic. She was pale but not definitely cyanotic. Tiie pupil? 
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reacted to light and showed an intermittent, rapid, horizontal nysta^us. 
The lungs were clear, the pulse very rapid but of regular rhythm; the heart 
sounds were clear. The abdomen was soft and no masses were felt. 

Blood studies; Wassermann reaction negative, blood culture sterile, 
CO« combining power 41 vols. %, total fixed base 167.6 cc./N/lO, 

Treatment and Course. The infant was given oxygen by rnask imme- 
diately on her arrival at the hospital. Caffeine was given while prepara- 
tions were made to administer intravenous fluids and a blood transfusion, 
but the baby died just as the fluids were begun, 23-2- hours after taking the 

(No. 14495, 18 hours after death). The body weighed 4 kilos, 
and measured 54 cm. in length. The nutrition was average. The only 
lesions found macroscopically were a number of subpleural and subepicar- 
dial hemorrhages, some of which measured 8 by 4 mm. In the myocardium 
of the posterior wall of the left ventricle one small hemorrhage was found. 
There were small patches of edema in the lungs. The bladder was distended 
with 200 cc. of cloudy urine. 

Microscopically, the sections showed little. In the lungs_ there were some 
areas of edema and hemorrhage but no distinct pneumonia. Some of the 
bronchioles in places had lost their epithelium and their walls contained 
neutrophils and eosinophils. A coagulum pontaining leukocytes and red 
blood cells was present in the lumen; a bacterial stain showed an occasional 
Gram-positive diplococcus, and these were not lancet-shaped. The sin- 
usoids of some of the bronchial lymph nodes were engorged with dd blood 
cells. No lesions were found in sections of the optic nerves, brain, spinal 
cord, kidneys, liver, spleen, pancreas, thymus, adrenals, heart, aorta, ' 
esopliagus, stomach, intestines, costochondral junction of the rib, bladder, 
and mesenteric lymph nodes. 

Anatomical Diagnosis. History of accidental methyl salicylate (oil of 
wintergreen) poisoning. Petechial hemorrhages in pleurje and epicardium. 
Slight edema and hemorrhage of the lungs. Acute bronchitis (aspiration). 


The 3 above cases and the case reported by Pincus and Handley®® 
(Table 1) show a uniformity of symptoms and signs and present a 
definite clinical picture of this type of poisoning. All 4 of the infants 
vomited some oil of wintergreen shortly after taking it and vomited 
frequently thereafter. The deep and rapid respirations, found in 
each of these cases, came on after about 6 hours. The odor of oil of 
wintefgreen was present in the stools and in the urine of 1 case.®® 
Early cyanosis was found in the first of the new cases but in none 


of the other 3, while marked terminal cyanosis was seen in 1 of the 
2 fatal cases. Two showed flushed cheeks while the other 2 were 
generally pale. An injected pharynx wms seen in 1 case, while 
another showed bright red_ lips. All of the infants had sweetish 
breath (acetone?) and their blood CO 2 combining powmrs varied 
betiyeen 24.9 and 41 vol. % on admission. In 2 of these cases the 
conjunctival and scleral vessels were congested and the conjunctive 
injected; in 1 case the pupils were contracted, but in all they reacted 
to light. In each infant, the lungs were clear on admission, and 
w4nle the pulse wms fast, it was regular and usually of fair quality 
In 1 case the abdomen was distended but in none was it tender.' 
”^5 ^ reflexes were hyperactive, while in 1, in 

w iich the baby had probably got very little poispn and retained 
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only a fraction of tbis^ they were normal. The infant seen after 
20 hours was comatose; she had swallowed 5 cc. of the poison and 
.was 1 month old. The one seen after 29 hours was semistuporous; 
she was 2 years old and had swallowed 15 cc. Another, seen after 
14 hours, was “stuporous until aroused and then resisted examina- 
tion;” she was 2 j'ears old and had swallowed “about one mouthful” 
of the poison. Pincus and Handley’s 2 - 5 'ear-old child “was able to 
sit and stand alone, though his actions were slow and deliberate,” 
and he was seen at 10 hours and had taken an amount “not exceed- 
ing CO cc.” In all cases tlie temperature on admission was variable 
as was likewise the white blood cell count. The one infant which 
had a blood non-protein nitrogen determination showed it to be 
G2 mg./lOO cc. Urine specimens were obtained on only 2 of tliese 
cases (both of whom recovered), and casts were found in both, 
while 1 of them (H.L.H 54742) showed a trace of albumin. 

Pincus and Handlej^’s case finally had convulsions and twitchings 
of muscles of the hands and face, while one of the above showed 
twitchings of the corners of the mouth. One infant showed a great 
thirst at times, which has been recorded as a frequent symptom. 
None have shovm surgical shock, but in one the extremities Avere 
cold 8 hours after taking the poison and 6 hours before death. 
Respiratory failure marked the terminus of the 2 fatal cases. 

The case reported by Price and L’Engle''- is of especial clinical 
interest in that they saAV the cliild continuously from 1 hour after 
it had taken the poison until its deatli 9 hours later, and they do not 
report that it received any treatment other than gavage. They- 
found that the child, a 2-year-old girl, had swallowed 4 cc. of com- 
mercial oil of wintergreen, and had vomited several times before 
coining to the hospital. On arrival at 9.30 a.ji., she was still vomit- 
ing, but this ceased following the gavage. Examination showed 
a temperature of 98.6° F., pulse 100, regular and of good volume; 
respirations wore 2G and regular. 

The following quotation will best describe the clinical cour.se: 

“Tlicrc was nothing abnormal in the child’s apiicarancc, and it showed 
no evidence of sufTcring pain. Tiiere were no further sj'inptoms for 2 
hours, Avhen the patient seemed to have pain in the abdomen, was drowsy, 
and complained of great thirst. The pulse rate increased to 150 and witiu'n 
an hour the child’s face became flushed, the respiration.s were somcAvlmt 
ialKireil and irregular, and there iverc cA'idcnccs of impaired liearing ami 
some hallucinations of vision. The temperature w.as not increased but there 
wore slight twitchings of the hands and the muscles of tlie neck, and at 
thi.s time delirium was first noticed. There was diarrlnea and a strong odor 
of oil of Gaulthcria in the stools. 

“At 3 I'.M. the temperature Avas 99.‘1, pulse 132 and of good A'olume, 
respirations regular but somoAA'liat laboreil. At 3.30 r.xi., 7_ hours after 
the drug had been taken, tlie child had a general cormilsion, in which the 
.arms and leg- AA'crc e.xtcnded, eyes rotated upAvanl, head thrown back, nock 
rigid, but there was no arching of the back. TIic pupils Avere equal and 
were iiKxlcmtely dilated. This tonic spasm lasted about lialf a minute and 
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recurred at frequent intervals. The pulse was of fair volume but was 
slightly irregular, and the respirations were deep, labored, _ and gradually 
decreased in rate to 4 or 5 per minute. ^ These symptoms increased until, 
finally, the child died of respiratory failure at 6.30 p.m., 10 hours after 
ingestion of the poison.” 

In Table 1 we find that the smallest lethal dose of the poison was 
4 cc., and this occurred in 2 instances: ; One was in a 17-month-old 
infant who vomited it immediately , 2 ® and the other was a 2-year-old 
infant who had a persistent diarrhea.®® The former was given 
emetics effectually but no other treatment, and died after 12 hours; 
the latter died in 10 hours, no treatment being given. The author's 
case (H.L.H. 59309), an infant of 1 month, swallowed about 5 cc. 
of the drug and vomited it a half hour later. It had no early treat- 
ment and died after 23 hours, shortly following its arrival at the 
hospital. Six cc., the smallest lethal dose in an adult, was taken 
in 2 instances,®® in 1 of which the victim died after a few hours. 
Thirty cc. was lethal in 2 instances,®'®^ and they died 15 and 34 
hours, respectively, after taking the poison. The former received 
' no treatment. The latter received alkali fluids by mouth, a diuretic, 
and cardiac stimulants 10 hours after the poisoning; subcutaneous 
and intravenous lactate solution and subcutaneous oxygen were 
administered after 26 hours, when the patient had a sudden sinking 
spell. 

The most rapid death occurred in 10 hours.®® This was in an - 
infant who took 4 cc. of the poison and who evidently received no 
treatment. Hughes’ case®® died in 12 hours and received emetics 
immediately after taking the poison. The most rapid death in an 
adult®^ was in 15 hours; she took 30 cc. and received no treatment. 
The average time before death in the infants was 21.3 hours, while 
in the adults it was 23.4 hoius. 

The most common symptom was vomiting, and it occurred in 
87% of the cases; 33% had abdominal pain or burning. Rapid 
respirations and pulse were the most common signs, each occurring 
in 59% of the cases. In only 43% were deep respirations reported, 
and 35% of these recovered; 49% showed stupor and coma, of which 
26% recovered; 40% had convulsions, with only 17% recovering, 
thus making convulsions the gravest prognostic sign. Flushed sldn 
was found in 35% of the cases, and thirst in 26%. Cyanosis was 
found in only 22%. Tinnitus and dimness of vision occurred in 
17% and 15% of the cases respectively. The temperatures given 
in the table are those taken when the patient was first seen by a 
doctor, which varied between 1 and 26 hours after the ingestion of 
the poison; it has been found that the temperature remains at 98.6° 
for about the first 6 hours. The blood counts were variable and 
apparently of no special prognostic value. 

The lowest CO> combining power of the blood was 24 vol. %, 
and it was found in the infant reported by Pincoffs and Chambers.^® 
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Despite treatment it died in 23 hours with terminal respiratory 
failure. The next lowest value for this blood properti-- was 24.b 
vol. %. It was found in one of the author’s cases (H.L.H.54742), 
and, as was related above, this child recovered in about 80 hours. 
The average CO- combining power was 32.7 vol. %. Only two 
blood non-protein nitrogen determinations were found,'*®-™ and 
these were 62 and 79 mg./lOO cc. (of whole blood). The former was 
in an infant who' died in 14 hours, and the latter in an adult who 
apparently recovered from the poison after 48 hours to develop 
pneumonia 2 days later and die of it in another week. The blood 
sugar readings have varied between 130 and 170 mg./lOO cc. One 
case®^ is reported in which glj'^cosuria was discovered and the blood 
sugar proved to be 148. Of the 5 instances in which it was reported, 
the average blood sugar was 152, and all but 1 of these patients 
recovered. Of the 15 reported tests for salicylates in the urine all 
were positive; 11 of the 12 tests for acetonuria were positive, while 
7 out of the 12 cases tested showed albuminuria. Two of the cases, 
Meyerhoff’s''* and the author’s (H.L.H. 59309) showed anuria. 
The bladder of the former, at autopsy, was practically empty,’ 
while that of the latter contained 200 cc. of urine. 

The reports of 13 autopsies on cases of oil of -wintergreen poisoning 
were found in the literature, and despite the fact that the terminol- 
ogy in some was indefinite and that the lesions described may well 
have been due to postmortem change, thej', with the author’s case, 
are briefly summarized in the following paragraph. 

These patients died between 12 and 36 hours after taking the 
poison. Nearly half of the autopsies showed “generally engorged 
l)lood vessels,’’ subepicardial hemorrhages, “congestion” of the 
gastro-intestinal tract, edema of the lungs, engorgpment of the 
small vessels of the lungs, engorgement of the small vessels of the 
kidneys, and “cloudy swelling” of the renal tubule cells. The fol- 
lowing conditions occurred in 30% of the cases; visceral subpleural 
hemorrhages, hemorrhages into the lung parenclijuna and ah’coli, 
“fatty degeneration” of liver cells, and lymphoid hyperplasia of 
the spleen. “Congestion” of the glomeruli, “fatty degeneration” 
of the tubules, and necrosis of the tubule cells were renal conditions 
found in 22% of the autopsies. Hyperplasia of the lymphoid tissue 
of the gastro-inte.stinal tract was reported in 3 cases,® ''*-" but this 
condition was not found in the author’s case. 

None of the reports de.scribcd the peculiar patchy marked inflam- 
mation and epithelial destruction of a few of the bronchiole.-^ found 
in the author’s case. Since the infant was reported to f)e well before 
taking the drug aiul only a very few bacteria were found in the 
atfcctcd bronchi in the liactcrial stains, it seems likely that t!u^ 
jH'culiar bronchitis may have been the result of asj)iration of tlie 
drug. 
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Thus, there are no specific anatomic pathologic changes in these 
cases, and those which are found are fairly inconstant and do 
not present a picture which is typical in any way. Of greater im- 
portance are the physiologic pathologic changes, which will be 
reviewed in the summary of the pharmacologic investigations of 
the salicylates which follows. 

In 1885, it was found^ that the drug acts centrally in abolishing 
voluntary and reflex action and peripheral sensitivity; that with 
small doses of the drug the pulse is accelerated, the respiratory rate 
is increased, and the blood pressure is first depressed slightly and 
then increased, while, with large doses a permanent depression of 
all three occurs; that the ultimate fall of blood pressure is due to the 
poisoning effect of the drug on the heart and the peripheral vessels. 
The next year experimental evidence showed®'* that the drug has 
a direct effect upon the respiratory and cardiac ''centers” in the 
medulla, and a recent article,®^ among other things, clearly bears 
out this fact. 

The drug,*'*-® unless given in amounts much greater than the 
therapeutic dose, has no toxic effect upon the myocardium. Hoke^' 
refers to the salicylates as being in the same class as histamine with 
regard to their property of paralyzing the smooth muscle of the 
small vessels, causing a marked dilatation of them. Methyl salic^d- 
ate, given intravenously, apparentlj'^ injures the capillary walls, 
especially in the lungs, where this injury results in the pulmonary 
edema frequently evidenced clinically and found anatomically at 
autopsy. 

The analgesic effect of small doses of acetyl salicylic acid is 
common knowledge and practice among laymen. The general toxic 
effects of sodium salicylate, acetyl salicylic acid, and methyl sali- 
cylate are the same and are due to the salicyl radical. The aver- 
age oral dose of methyl salicylate U.S.P., is 0.75 cc. and 2 cc. is 
listed as the maximum dose. As has been stated, 4 cc. has been 
lethal in an infant, and 6 cc. in 2 adults. The toxic symptoms of 
dizziness, tinnitus, nausea, and vomiting are usually brought on by 
2 to 3 cc. of the drug by mouth. The average toxic dose of methyl 
salicylate is two-thirds that of salicyl-salicylic acid and one-half 
that of sodium salicylate.®® Commercial natural oil of wintergreen, 
of specific gravity 1.17, is 97% methyl salicylate and 3% terpene; 
commercial natural oil of birch is all methyl salicylate.* There is 
no difference in the toxicity and potency of the natural and synthetic 
forms of methyl salicylate.®® Clinically, sodium salicylate and 
methyl salicylate poisonings are essentially similar. 

Free salicylic acid in the stomach leads to nausea, burning, diar- 
rhea and vomiting,"** and these are believed by some to be due to the 
local ^ hritation. In methyl salicylate poisoning, the epigastric 
burning is more intense than that of other salicylates.^’ It is also 
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tliouglit by se^'e^al writers that the salic^^lates iiai^e a central 
emetic action. 

Small to moderate doses of sodium salicylate in animals and 
humans cause a slight diuresis;' full toxic doses a diminution of 
diuresis. This latter has been ascribed to both diaphoresis and 
diminished renal functional efficiency Further investigation,*^ -^ 
showed that toxic doses of the salicylates in both normal and sick 
patients may cause not only some degree of anuria, retention of blood 
urea and non-protein nitrogen, a decrease in phenolsulphone- 
phthalein excretion, and albuminuria, but also the appearance of 
white blood cells and hyaline casts in the urine. Eight cases gave 
clinical evidence of impaired renal function (albuminuria or increased 
blood non-protein nitrogen) (Table 1), and the thorough blood 
studies in the case of Pincus and Handley^ show a retention of 
I^hosphatc, a marked chloride retention, a decrease in total base, a 
marked increase in non-protein nitrogen, and an albumin-globulin 
ratio of 1 : 1. Unfortunately, permission for autopsy on this case 
could not be obtained; in the case ivhich the author autopsied, no 
blood non-protein nitrogen or urea determinations were made and 
no urine obtained for study. However, in the autopsies thus far 
reported, tlierc have been no definite anatomic pathologic lesions 
that correspond with the clinical evidences of renal functional 
impairment. 

The antipjTetic and diaphoretic property of the salicylates has 
been recognized and studied,^ ^ and was especiall}'' noticed clinically 
in some of the earlier cases of poisoning.^^***^ *^^ Only a very small 
amount (0.1% of dosage given) of salicyl is excreted in the sweat.^'''^ 
Tlie diaplioretic and vasodilatory action of these drugs are thought 
to be connected. 

Tlie esters of salicylic acid are absorbed by the skin more readily 
than the acid or its salt,^^ and the salicyl radicle 1ms been detected 
in the urine 30 minutes after the skin application of oil of winter- 
green.^^ Only the soluble sodium salicylate salts arc absorbed in 
the stomach, and apparently no hydrolysis of methyl salicylate 
takes place tliere.^ Very little hydrolysis of methyl salicylate takes 
j)lace in the gastro-intestinal tract,-^ and at riutopsy, in 3 in- 
stancesi'*'^''*^ the ‘"odor of the drug’' has been noticed in the int(‘s- 
tines, and, clinically, in the urine and stools in 2 cases (II.L.H 
50309)." Thus, it seems ])robal)Ie that methyl salicylate is absorbofl 
as such from the intestine. The salicyl radicle has been rccover(‘d 
from every body fluid and organ*’ following ingestion of methyl 
salicylate, but free salicylic acid has nevvr been demonstrated iit 
body fluids,^'*" and this is due to the fact that the avenige pH of the 
lilood would not permit it. 

Heat produ(*t!on is increas(Ml in salicylate fioisoning, but, it 
believc^d, tbrougb the dilated vessels aiul diaidiorcsis tlii'^ heat is 
lost.** Kitrogcnotis metalioHsm is generally iricTca'^'d, and, in 
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patients given toxic doses of salicylate, the total nitrogen in the 
urine may show a 40% increase.^ This is mainly due to increased 
uric acid excretion,^ which is thought to be due to decreased uric 
acid catabolism in the blood^^-^^ The salicylates cause an increase 
in the blood lactic acid,^^'^’ and in general also in blood amino-acids. 
Urinary ammonia is diminished,''® and this fact points either to 
decreased deaminization or to impairment of renal function. 

Glycosuria has been found in methyl salicylate^ poisoning.®’ 
Hyperglycemia, as can be seen in Table 1, occurred in all 5 cases 
Avhere this determination was made.^®'^®'®®’®’ Of the 12 cases exam- 
ined for acetonuria, only 1 was negative, and of the rest, many gave 
a 4+ reaction. 

Ingested sodium salicylate is recoverable from the urine to the 
extent of 80% in the form of a salicylate, and its excretion takes 
place over a period of 3 days.®" On the other hand, ingested methyl 
salicylate is only 51% recoverable from the urine as the salicyl 
radicle, and its excretion is completed in 4 days. Of the methyl 
salicylate, 0.1 % has been recovered still in its original form. To this 
relative retention of methyl salicylate is attributed its greater 
toxicity.®” 

The similarities of the symptoms of diabetic acidosis and salicylate 
poisoning have long been recognized, and Table 1 shows a markedly 
decreased blood alkali reserve (CO 2 combining power) in the 9 
instances where this value has been reported. Despite evidence to 
the contrary, ^®'®®“ it is generally found that a decreased alkali 
reserve (“acidosis”) does occur when toxic doses of the salicylates 
are given to animals and humans, and that it is not due to the prod- 
ucts of fat metabolism alone, as in diabetes,^® but also to the libera- 
tion or accumulation of other fixed acids in the blood.®® There is 


thus usually a compensated fixed acid “acidosis.” 

In 6 of the cases listed no vomiting was reported (Table 1); of 
the 4 Harriet Lane Home cases, 1 infant (H.L.H 59309) vomited 
only twice, the others vomited more or less continuously for the 
first few hours. With regard to the effect upon the blood acid-base 
equilibrium of protracted vomiting, it is found that there is some 
divergence of opinion. Theoretically, a loss of HCl, due to vomiting, 
would produce an alkalosis. Actually, in children, vomiting is more 
often associated with an “acidosis”^’ in which, in severe cases, the 
intense air hunger, rapid pulse, dehydration 'and stuporous condi- 
tion resembles that seen in the most advanced diabetes.®® Studies 
on the blood serum show that the chlorides may not be lower than 
normal, that the base concentration (Na, K) may be subnormal, 
and that the alkali deficit appears to be due to the accumulation 
of large amounts of organic acids in the blood, the major portion 
of which are ketone aads, but with definitely more than the normal 
amoimt of lactic acid.''* There seems to be no evidence that the 
vomiting actually causes acidosis. 
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To summarize, then, tlie lowered alkali reserve in the blood which 
is found in salicylate poisoning is contributed to by one or more of 
the following factors: 1, Impairment of renal function, as evidenced 
by retention of urea and non-protein nitrogen; 2, the presence of 
ketone bodies in the blood, as inferred from the acetonuria almost 
always occurring; 3, an increase in blood lactic acid; 4, an increase 
in blood amino-acids. 

An attempt to correlate the symptoms and signs with the results 
of pharmacologic research shows that for the most part the vomit- 
ing, rapid re.spirations, rapid pulse, convulsions, impairment of 
hearing and vision, and the muscular twitchings are due to the effect 
of the drug on the central nervous system. The epigastric burning 
is caused by the direct irritating action of the oil on the gastric 
mucosa. The Kussmaul respirations, extreme thirst, stupor and 
coma, and to some extent the rapid pulse and convulsions are due 
to the acidosis. The marked cyanosis and flushed skin and, to some 
extent, the increased respirations and rapid pulse are the result 
of the dilatation of the peripheral blood vessels. Increased blood 
sugar and acetonuria are evidence of interference with the fat and 
carbohydrate metabolism. 

The treatment, aside from gastric lavage, is symptomatic. The 
most remarkable recovery on record seems to be that of Case 1. 
Although this child, as was pre\dously described, was not seen until 
24 hours after taking the poison and was then in extremis and had a 
blood COj combining ’power of 24.9 vol. %, albuminuria, red blood 
cells and casts in the urine, and a .5-1- acetonuria, he recovered. Ilis 
treatment, si)ecifically, consisted of gastric lavage with 0% sodium 
bicarbonate and the sjnnptomatic measures of caffeine and adrenalin 
on arrival, blood transfusions, intravenous glucose and saline, 5% 
glucose and solid sodium bicarbonate by mouth, .5% glucose and 
.5% sodium bicarbonate (75 cc. of a mixture of equal parts) by 
rectum, digitalis, colonic irrigations, and “force fluids by mouth” 
whenever such was possible. The 2 cases of Olmsted and Aldrich'*' 
reacted favorably to intensive alkali treatment, and were also given 
a glucose hypodermoclysis with 71 units of in.sulin. Solid sodium 
l)icarbonate was mhxed with orange juice and given by mouth and in 
this way 5 gmi. of the salt were administered to the child in an hour 
or two. 

In the maintenance of renal function lies the best hope eff recovery. 
As has been shown by Morn's and Graham,'*' large doses of .alkali 
more than double the rate of excretion and cause over 90% of the 
salicyl to be recoverable in the urine. Likewise, they found that in 
p.'itieut.s given 0 gm. of .sodium salicylattr and 12 gin. of .sodium liicar- 
iionate a day there was no drop in blood CO.- combining iiower, no 
decrea.scil urine outjnit, no abnormal retention of blood constituents, 
and no evidence of any renal damage. ithout the bicarbonate 
protection tlicrc wa.s a decrease of alkali re.sorve and urine outi»ut. 
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an increase in the blood non-protein nitrogen, and evidences of 
renal damage in the urine. Johnson^- shows that tivice the amount 
of sodium bicarbonate is necessary to replace the amount of CO> 
lost from the bicarbonate reserve with a given amount of sodium 
salicylate. Since methyl salicylate is excreted much more slowly 
and incompletely and withal is definitely more toxic, three or four 
times as much bicarbonate are indicated. If a poisoning case is 
seen within 20 to 25 hours a 6% sodium bicarbonate gavage, with 
several grams of the salt left in the stomach, is a doubly good measure 
as it not only allows a large intake of the substance but neutralizes 
the salicylic acid liberated in the stomach. It is likewise obvious 
that fluids should be forced in every possible manner as long as no 
contraindications are manifested. Oral and intravenous glucose 
solution, usually 5% in strength, has contributed some beneficial 
effect in the cases where it has been used. Its use is supported 
experimentally by some work of Madisson^’^ who found, in experi- 
ments on dogs which had been given toxic doses of sodium salicylate, 
that oral and intravenous glucose lessened the degree of the usual 
impairment of renal function and the subsequent pathologic 
lesions he claims to find in the kidnej^s. 

In cases of poisoning where there is acetonuria, hyperglycemia, 
and marked acidosis, intravenous glucose with a very small dose of 
insulin is indicated, as this measure seems to have an advantageous 
effect upon that part of the acidosis which is due to impaired carbo- 
hydrate and fat metabolism. 

Blood transfusion is a good general measure in severe cases and 
was used with evident success in Case 1. 

Enemata and high colonic irrigations are indicated because they 
will help to evacuate the bowel of what methyl salicylate there may - 
be in the feces, will promote good intestinal elimination, and will 
clean out the colon so that rectal glucose and bicarbonate solutions 
may be more readily absorbed. 

Also, since anm-ia was described in 1 or 2 cases in which a full 
urinary bladder was found at autopsy, catheterization should not 
be refrained from if there is any possible evidence of retention. 

In cases where there is a substantially weak pulse, caffeine and 
adrenalin may be given to advantage, the former for its cardiac 
stimulation and the latter for its vasoconstrictor power. If there is 
a continued weak pulse and feeble heart sounds, digitalis is indicated 
and has been used to definite advantage. Atropine has proved 
helpful in relieving respiratory distress. 

I^fiien the alkali reserve is greatly depleted, iirtravenous sodium 
bicarbonate, of a 4% or 5% solution, may be given, but it allows 
the intake of a relatively small amount of the salt and the actual 
amount to be given must be carefully considered due to its immediate ^ 
specific reactivity in the blood. About 13 cc. per kilogram of body 
weight will raise the CO 2 combining power 15 vol. %. It is safer to 
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give intravenously a molar solution of sodium lactate, and GO cc. 
per kilo vcill raise the CO 2 combining power about 30 vol. %. 
Excellent results have been obtained from the use of tliis salt in 
treating acidosis at the Harriet Lane Home. There is no reason 
to believe that this salt would have any deleterious effect upon the 
metabolism or excretion of the slightly increased lactic acid which 
has been found in the blood in salicylate poisoning. 

As far as combating the general systemic effects of the salicyl ion 
is concerned, three things may be clone: To remove the source of 
supply of the poison— gavage, emesis, and eneinata; to promote 
its excretion— give fluids, sodium bicarbonate and glucose; to 
replenish the alkali reserve— give the above mentioned sodium salts. 

Since the mortality in this type of poisoning is 59%, and that of 
bichloride of mercury poisoning is 25 to 50%,^^ it seems reasonable 
that steps should be taken toward its pi'evention; 41 % of tlie methyl 
salicylate poisonings . occurred accidentally in children under 5 
years of age. Thus, if bottles of oil of wintergreen were labelled 
‘Toisonous iPtaken internally",” it would serve to remind parents to 
keep them under lock and key. 

Summary. 1. Three new cases of oil of wintergreen poisoning 
are reported, and 20 cases hitherto not included in the lists of re- 
ported cases were found in the literature. These, with the other 
known cases, a total of 4G, have been summarized. Thirteen autopsy 
reports were found in the literature, and these, with that of 1 of the 
author’s cases, are summarized. The mortality is found to be 59%, 
while 41 % of the poisonings occurred in infants. 

2. The t^^)ical case clinically was found to have early vomiting, 
rapid and deep respirations, rapid pulse, cyanosis, flushed skin and 
extreme thirst. TJien, in the fatal cases, followed stupor, coma, 
impaired vision and hearing, convulsions, and exodus in respiratory 
failure. The blood studies showed an average COj combining power 
of 32.7 vols. %, a non-protein nitrogen of 70.2 mg. %, and a sugar 
of 152 mg. %. The urine showed a 4+ acetonuria and a positive 
test for salicylate in all tliose tested; G0% of tlie tests for albumi- 
nuria were positive. IMany urines showed red blood cells and casts. 

3. Tliere arc no remarkable anatomic pathologic changes, and 
those which are found arc not t\"pical or specific in any way. The 
clieinical changes in the blood and the known pharmacologic 
properties of the drug indicate that the pathologic physiologic 
clianges are more striking than the anatomic ones. The renal 
function impairment and the lowered alkali reserve in the blood 
(‘‘acidosis”), the central nervous system depression, and the inter- 
ference with the carbohydrate, fat, and nitrogen metabolism arc the 

. most important chariges. 

4. The literature on the pharmacology of methyl salicylate^ is 
reviewed with the purjiose of correlating the findings and a{)ply?ng 
them thenij)cutically. The ”aci<^o^^s” is found to be mostly a com- 
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pensated fixed acid acidosis, and is due to retention, by damaged 
kidneys, of urea and non-protein nitrogen, to an increase in blood 
amino acids, in blood lactic acid, and to a ketonemia. These last 
two abnormalities are apparently the result of impaired carbohy- 
drate and fat metabolism; they are also due, to some extent, to 
protracted vomiting when it occurs. ^ , 

5. There is conclusive evidence to the effect that the ingestion 
of 2 to 4 times as much sodium bicarbonate as methyl salicylate 
helps to prevent the toxic action of the latter and to speed up its 
excretion and make it more complete. Also, glucose, probably 
through its diuretic property, has a definite protective effect upon 
the Iddneys in salicylate poisoning. 

Aside from an initial thorough gastric lavage, the treatment is 
symptomatic. One of the chief aims is to protect the kidneys, for in 
the maintenance of their function lies tlie chief hope of recovery. 
This can be done through the ample administration of fluids; 
calcium lactate and glucose solutions should be given intravenously. 
Immediate sodium bicarbonate gavagc, enemata, and proctoclyses 
are imperative, and this salt should be administered by mouth in 
ample amounts. Atropine, caffeine, adrenalin, blood transfusions, 
and in some cases digitalis are of benefit. If hyperglycemia is dis- 
covered, a small dose of insulin given simultaneously with intra- 
venous glucose is beneficial. 

6. Since 4 cc. of oil of wintergreen has been lethal in an infant and 
6 cc. lethal in an adult, and in view of the high mortality of 59 %, 
it has been suggested that the drug be labelled “Poisonous if used 
internally.” 
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By Henry Tumen, jM.D., 
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PllOFESSOR or GA<iTRO-ENTEROLOOr, GRADUATE .«CHOOL OP MEDICI.VE, UNIAEU‘'ITY 
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(From tlie Gastro-entorological Clinic, Imiver?i(y of IVnnsylvania C»ra<}naie Srhool 

of Meflif'ine.) 

^1\SY inv'e8tignfor8 nofe<'l nhfTfitimis in the coiuenfnition 

of tlif 8eruin proteins during the coiir.se of cirrhosis and otlier 
tvpes of li(-‘pntic A reduction in th(‘ sennn alhninin 

has been most frequently recordc^l; the serum glohuHn is often 
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elevated and the albumin-globulin ratio reversed according to many 

observers. ' , . , 

Kerr, ' Hurwitz and Whipple^® noted that hepatic necrosis pro- 
duced by phosphorus and chloroform was associated with lowering 
of the level of the blood proteins and that liver injury delayed the 
regeneration of proteins depleted by plasmapheiesis. Sawada 
and also Henriques and Klausen^ reported that hepatic damage or 
ligation of the common duct was followed by a decrease in the 
albumin and an increase in the globulin. The frequent occmrence 
of hypoalbuminemia in both clinical and experimental liver injury 
indicates that the liver is concerned with either the manufacture 
of albumin or the maintenance of its proper level in the blood. 
It has been suggested that the protein decrease may be due to 
nutritional disturbances, defective protein formatlon,^^'^.^ lack of 
reserve protein-building material normally stored in the liver 
loss of albumin into the ascitic fluid^^^ or increased capillary per- 
meability causing escape of protein into the tissues.^'* It is evident 
that further investigation is necessary in order to 'explain fully the 
mechanism of serum-protein changes in hepatic disorders. 

During the past 4 years we have had the opportunity to study 
the serum albumin and globulin levels in 45 patients with various 
hepatic diseases.* This group was composed of the following: 

No. of 
cases. 


Portal cirrhosis 12 

Non-obstructive biliary cirrhosis 2 

Obstructive biliary cirrhosis 6 

Toxic cirrhosis (Mallory) 2 

Banti’s syndrome with hepatic involvement 2 

Metastatic malignancy of the liver 3 

Generalized tuberculosis with hepatic involvement 2 

Acute hepatocellular damage of various types 10 

Obstructive jaundice 6 


Serum, Proteins in Portal Cirrhosis. In the group of 12 patients 
with portal cirrhosis (Table 1), a total of 24 determinations of the 
serum proteins were made. In every instance the albumin was' 
below our accepted low normal of 4.5 gm. %, being 3.5 or less in 
all but 1 of the specimens examined. A level of 3.97 gm. was 
obtained in a man (J. P.) without any clinical manifestations of 
liver dysfunction in whom a small hob-nail liver was discovered at 
operation for a duodenal ulcer. Repeated determinations over 
periods as long as 6 months suggest that, when the patient with 
portal cirrhosis develops a definite h;yqDoalbuminemia, the chance of 
a subsequent sustained increase in this protein is slight There 
seems .rather to be a trend downward in the albumin content of 
the blood m the advanced cases as the disease process continues, 
llowcvcr, symptoms antedated our first examinations for periods 


* The determinations 
by Hawk and Bergeim.’ 


were made by a modiHcation of Howe’s method, as described 
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that varied from 4 weeks to 2 years, yet the serum albumin was not 
lower in those patients who had been ill for longer periods before 
admission. Hypoalbuminemia was noted before the development 
of ascites in 3 of these patients. 

The increase in serum globulin in portal cirrhosis noted by others 
was not as constant in this series as the lowering of the albumin 
level. In our laboratory the normal range of globulin is regarded 
as between 1.5 and 2.5 gm. %. The globulin was above this level 


Tabi>e 1. — Sebum Protein and Lh^er Function Determinations in 
Portae Cirrhosis. 


Patient. 

Date. 

Total protein. 

\ 

i 

Albumin. j 

^ f, 

Globulin. ! 

i; 

6 

< 

07 

Cl 

•| 

< 

o 

u 

d 

Cf 

Ut 

d 

rt 

d 

H 

& 

o 

> u 

c: 

Bromsulphalcin. 

c 

o 

.s 

1 15 

i o 

c» 

« 

c* 

-a 

C 

d 

J. K. . . 

1/ 3/35 

G.09 f 3.97 

2.12 

1.87 ; 

Neg. 

Neg. 

2.40 

ls% 

1/CO 

0.2 

C. DeM. . 

11/ C/34 

5.30 , 2.24 

3. 00 

0.73 1 

Po5. 

Pos. 

3.72 

18% 


1.0 

N. C. . . 

11/12/32 

G.5G j 2.57 

3.98 

0.G4 : 







M. M.. . 

5/ 1/35 

5.15 j 2.94 

2.21 

1.33 

Pos. 

Pos. 

2.9S 

70% 

1/10 

7.5 


5/18 

5.C8 ' 3.07 

2.GI 

1.17 

Pos. 

Pos. 


60% 

. . . 

3 


5/29 

fi.84 , 2.94 

3.90 

0.75 

Pos. 






E. B. . . 

Gf20f34 

5.46 , 2.94 

2.52 

1.16 

Pos. 



50% 

1/60 

0,2 


10/24 

4.90 ! 2.17 

2.73 

0.79 , 

Pos. 

Pos. 

1.53 

45% 

1/40 

0.2 


11/13 

C.OO . 2.85 

3.24 

0.87 

Pos. 

Pos. 

. • 

87o 

l/GO 

0.2 

1 

12/11 * 

5.00 1 3.00 

2.00 

i 1.50 

Pos. 1 

Ncg. 

! 




B. II. . . ' 

12/29/35 

G.90 , 3.50 

3.40 

1 1.03 

Pos. I 


' t 

1 . . { 

30% 


4 


1/31/30 

7.00 1 2.20 

4.80 

1 0.45 

Pos. 

Pc». 

2.ai i 

60% 


1.5 


2/19 

5.10 t 1.70 

3.50 

0.48 

Pos. 


, 1 




M. D. . : 

7/20/35 : 

G.OG i 3.35 

2.71 

1.23 

Pos. . Pos. 




1 

J. n. . . 

2/12/3G 1 

0.34 . 2.94 

3.40 

0.80 

Ncg. 






A. U. . . ‘ 

4/11/3G i 

0.00 1 3,14 

2.95 

l.OG 

Pos. 

Pos, 

1.79 i 


i 1/30 1 

3 

H. l\ . . . 

8/31/34 

9.22 1 3.33 

5.89 

i O.oG 

Nog. 

p<». 

4. CO 

8% 

1/40 

0.45 


12/ 5 1 

5.59 1 3.39 

2.20 

1.54 

Pos. 

Pos, 

' 7.37 1 


‘ 0 

9.0 


12/11 i 

4.9G 1 1.78 ; 

3.18 

0.55 , 

Pos. 1 

Pos. 




22.0 


12/18 

4.GI ! 2.58 = 

2.03 

1.27 

Pos. j 


; “ i 


i 

1 


A. K. . . 

3/19/35 i 

5.4G 3.23 » 

2.23 

1.44 

Pos. 

Neg. 

1 

55% i 

1/40 1 

1.2 


4/ 3 

5.00 ! 3.17 

1.92 

1.05 

Pos. 


: I.4S 

35% ; 

1/SO ; 

0.5 


5/11 

5.G7 * 3.03 : 

2.64 

1.14 ^ 

Pos, i 






S. IV. . . j 

3/2C/35 ' 

0.61 ! 3.13 

» 

2.48 

2.2G ' 

i 

Pos. ' 

Ncg, 

4.30 

45% ; 

**’ i 

0.9 

Kanpe 


4.G1- 1.7- 

1 

1.92-: 

0.4,5- 








i 

{ 

9.22 ; 3.97 . 

5.89 j 

1.87 , 








Total jtrotcin than 0.5 in 19 
Albumin than 4.5 in nl! 

Albumin less than 3.G in 23 
Globulin morn than 2.5 in IG 
Alb-Znlob, than 1.0 in 10 
Alb./jUob. Ir-w than 1.5 in 20 


Of 24 dcteriiiinatiorw. 


in Ifi of the 24 determinations. Usually the decrease in albumin 
was greater than the increase in globulin, so that the total protein 
was below tlic normal limit of G.o gm. % in 19 iirstances. Indeed 
every patient showed an hypoproteinemia at some time during tlic 
period of observation except Case N. C. 

Our findings suggest tliat the diagnostic value of the reversal of 
tlie alhunun-glohuiin ratio has been somewliat overemphasized. In 
the 2*1 determinations upon these patients with portal cirrhosis, tlie 
ratio was less than I.o twenty times, being below J in ten of tliese. 
The globulin level was more variable tlian tliat of the alhurnin. 
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The ratio of the two proteins to each other fluctuated a great deal 
during the course of the disease without any striking change in the 
serum-albumin content, arid without there being any apparent 
variation in the associated liver disturbance. 


Table 2.— SEnuai Protein anb Liver Punction Determinations in 
Non-portal Cirrhosis of Various Types. 


Patient. 

Date. 

\ 

Total protein. | 

) 

Albumin. ’ 

Globulin. i 

i 

d 

< 

Vt 

o 

ta 

< 

c 

o 

« 

a 

o 

H 

es 

a 

1 

Galactose. ] 

t 

d 

1 

<n 

a 

o 

I..I 

PQ 

i 

Urobilinogen. || 

Van den Bergh. 






Toxic 

Cirrho 

sis. 




1 

P.B. . . 

7/19/34 

G.40 

1.39 

5.01 

0.27 

Pos. 







7/25 

2.65 

1.35 

1.30 

1.03 

Pos. 

Pos. 

C.84 

23%^ 

1/80 

1 0.9 


8/27 

7.CG 

2.50 

5.10 

0.50 

Pos. 

Pos. 

5.35 

45% 

i 1/80 

0.G5 


10/9 

6.80 

2.70 

4.10 

0.65 

Pos. 







11/19 

5.31 

2.75 

2.56 

1.08 

Pos, 

1 Pos. 

i . . 

i 45% 

1 1/325 

0.7 

J. S. . . 

11/22/32 

8.28 

; 4.06 

4.22 

0.96 

Pos, 

. • 

5.64 

75% 

i 1/10 

15.0 


1/3/33 

,6.56 

1 2.84 

1 3.72 

t 0.76 

! Pos. 


1 6.43 


1/40 

1.75 


1/20 

, 4.84 

1 2.52 

I 2.32 

1.08 

Pos. 


1 3.13 

1 , , 

» • • 

1,2 


1 2/15 

, G.15 

2.37 

4.28 

i 0.55 

Pos. 


1.07 


... 

0.5 


1 



j j 

i Non-o. 

1 

bstrucli 

1 

ire Bili\ 

ary Cir 

rhosis. 




L. M. . . 

2/ 5/35 

7.97 

3.99 

3.98 1 

1.00 ! 

Neg. 

Pos. 


50% 

1/140 

1.2 


5/7 1 

0,41 

3.72 

2.09 

1.39 1 

Neg. 

Pos. 


25% 

1/50 

2.4 ' 


4/ 7/3G * 

8.47 ! 

4.99 

3.48 

1.41 1 

Neg. i 

Pos. 

, , 

50% 

1/50 

3.2 

N. W. . ' 

2/ 4/30 

5.00 

2.50 

2.44 

1.04 ' 

Neg. 

Pos. 

2.47 


1/10 

IG.O 


2/18 

5.80 

3.14 

2,72 

1.15 1 

Pos. 1 

Pos. 

" 1 

60% ^ 

1/10 1 

18.0 , 


3/17 

5.22 

2.50 

2.00 

0.96 ’ 

Pos. 

Pos. 




13.5 





Obslr 

ucliDe * 

BaHar 

y Carr/i' 

0818 ^ 

1 

j 


E. O^N. . 

1/22/35 

5.96 

3.09 

2.87 

1.08 

Neg. 

Pos. 


20% 

1/GO 

1,3 


2/26 

4.18 

1.78 

2.40 

0.70 

Pos. 






S. H. . . 

4/13/35 

4.69 

2.40 

2.29 

1.04 

Neg. 

Pos. 


50% 

1/60 

9.0 

A. P. . . 

2/17/36 

5.78 

2.53 

3.25 

0.79 

Neg. 

Neg. 

2^89 

40% 

1/20 

8.25 


3/24 

8.59 

4.88 

3.71 

1.30 

Neg. 

Neg. 

1.10 

G% 

1/10 

0.8 

S. G. . . 

1/13/36 

5.40 

3.30 

2.10 

1.57 

Pos, 

Pos. 


30% 


5.0 

H. M. 

11/ 8/34 

5.28 

2.55 

2.73 

0.93 

Pos. 






M. S. . . 

12/ G/35 

4.40 

2.30 

2.10 

1.09 

Neg. 

Neg. 

. , 


Whole 

14.4 











urine 


Range 


2.65- 

1.35- 

2.10- 

• 0,27- 









8.59 

4.99 

5.10 

1.57 








Total i^rotein less than 6.5 in 10 
Albumin less than 4.5 in 21 
Albumin less than 3.6 in 18 
Globulin more than 2.5 in IG 
Alb. /glob, less than 1.0 in 10 
Alb. /glob, less than 1.5 in 22 


Of 23 determinations. 


Serum Proteins in Other Types of Cirrhosis. (Table 2.) We have 
included 2 men who suffered with the toxic cirrhosis described by 
Mallory .18 gf p entered the hospital because of 

marked ascites of recent onset, giving a history of painless icterus 
of 3 weeks' duration, 5 months previously. On admission the 
serum albumin was 1.39 gm. %. During the succeeding 5 months 
of his life, the albumin varied between 1.35 and 2.75 gm. %, but 
the globulin fluctuated markedly. The first 2 protein determina- 
tions, 6 days apart, may be cited to illustrate this. The albumin 
was practically constant but the globulin dropped from 5.01 to 1.3, 
changing the albumin-globulin ratio from 0.27 to 1.03. This 
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occurred ivithout any detnoiistrable clinical change and serves to 
illustrate the tremendous variations winch may occur in serum 
globulin and in the albumin-globulin ratio within brief periods. 
The .other patient with toxic cirrhosis (J. S.) is also of interest 
because the first examination, 1 month after the onset of his illness, 
showed the albumin to be only slightly decreased to 4.0G despite 
very marked jaundice and a positive galactose test. As the illness 
continued, however, the albumin dropped considerably and reached 
the low lev'el of 2.-37 gm. % after 3 months. 

The 2 patients with biliary cirrhosis of the non-obstrncti\'c 
variety both showed albumin deficiency. In 1 of these (L. j\I.) 
it was slight and tended to improve. In the other case (N. ^Y.) 
the albumin decrease was more marked until the patient’s death. 


Table S.^Serum pRoTErN axd Liver Function Determinations in Banti’s 

Syndrome. 



M. L. . 

( ... 

1 13/20/34 

6.G3 1 3.35 

3.28 , 


1 

1 4/ C/35 

G.47 i 4.09 

1.78 

J. A. . 


1 4/ 4/3G 

5.78 ! 4.38 

1.40 ' 


9/ 0/32 

8.59 ( 5.07 

3.52 


i 

12/14/35 

C.99 i 4.11 1 

2.80 ^ 


1 

2/25/3G 

5.78 2.07 1 

3.11 ^ 



3/30 

5.10 t 3.57 1 

1 1.59 i 


/ i 

} 

4/21 

6.72 1 3.G1 1 

3.11 / 


. Sfmrtj Pro 

lein and L 

'ircr F undton 5 

Ddei^r 

M. n. . 1 

1 


■ 1 

: , ?rt7A i 

llepati 

... 

■ 2/1G/35 1 
4/13 1 

' 7.53 1 3.02 
7.G5 1 3.42 

4.51 . 
4.23 ; 

J. L. , 

... 

' 1/29/35 1 

' 5. 40 ! 2.90 1 

2.5G i 


Serum Pr 

otein and ' 

I 

Liter ^ Function Dde 

* { \ P/!. 

M.C. . 

Lor.^ifion, | 
oripiiml 
neoplasm. 


; ! 
} 

\ 

Cerv'ix t 

2/14/35 

G.33 ; 3.08 : 

2. 05 ' 

C. U. . 

Stomach j 

1/ 7/35 1 

5.75 1 2. 87 : 

2.85 , 

n. L. . 

Stomach | 

1/29/3G 1 
3/30 5 

7.50 1 3.97 ' 

3.53 


! 

5.15 < 3.52 1 

1.03 



2125 i Pewi 
IJC ; P <^. 


; 25% 

: 20% 

: 20% ‘ 

0 , 

1 U% ' 1/30 
} 12 % 1/20 


1.4 

0.0 

0.4 

1.2 

0.3 

0.7 

0.7 


ra'rjnfi on# xn 7' ubf'rcuhfi 

c Itttohrrne 
0.G7 i Po<*. i D% 

O.fiO ; IV, 1 G% 

1.13 Nej;, ^ 18^- 


I 

h- 


1/00 I.oifA than 0.2 
1/KK) J.c.«5 than 0.2 
iflOO ( 0.5 


! Lirfr. I 


/ 


1.39 
1. 00 
1.12 
2.15 


Npk. 

IV. 

Ncr,, 


40% 

2H% 

20% 


IV. ! 24% 


’ 1/150 
I {40 
1/40 
; 1/20 


2.4 

OJ 

0.0 

1.2 


All G cases witli biliary cirrliosis developing secontlary to iong- 
stnnding common-duct obstruction showed marked^ albumin defi- 
ciency. In I of these a low-albumin level on admission returned 
to normal after 5 weeks, coinciding M’itli improvement in the clinical 
status and in othtir liver function tests. In {mother patient (h. O N) 
the initial albumin level was 3i)0 gm. During the following 
month she suirered a number of liemorrhages and, although she 
received many transfu.sions, when the lilood was reexamintHl I montli 
later it was found that the albumin hud deereai^cd to 1.78 grin 
ft is possible that this is a clinical counterpart of the exjierimenta! 
findings of Kerr, Hurultx and Wliipplc' who foiincl that nimmib 
with damaged livers were unable to restore protein lo;rt by bleeding. 
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Serum Proteins in Other Types of Chmiic Diffuse Liver Duease. 
(Table 3.) The serum-protein behavior in 2 cases having the 
so-called Banti’s syndrome is of interest. One (J. A.) was seen 
originally in September, 1932, with marked ascites and moderate 
splenomegaly. The bromsulphalein test was positive, although the 
serum albumin was normal. He was lost to us until December, 
1935, when he appeared with persistent ascites, dye retention and 
now an hypoalbuminemia. Since splenectomy in January, 1936, 
progressive liver change is suggested by further decrease in serum 
albumin and persistence of evidence of liver dysfunction. 

This case can be compared with M. L. whose splenectomy was 
performed in March, 1933, before signs of liver dysfunction ap- 
peared. Twenty months later the bromsulphalein test first became 
positive and the albumin level dropped to 3.28 gm. %. Subsequent 
examinations at 5 months and 1 year showed persistent retention 
of bromsulphalein but normal serum proteins. A study of these 
cases suggests that the liver’s function of removing dye from the 
blood stream is impaired first and is more permanent in Banti’s 
syndrome than 'is an alteration in the serum proteins. It seems 
probable that alteration in the serum proteins does not occur in 
Banti’s syndrome until hepatic changes become advanced. 

We have included serum-protein studies in 2 patients with gener- 
alized tuberculosis who at autopsy showed extensive involvement 
of the liver. The hepatic damage had been suggested during life 
by the abnormal response to the function tests used. In both of 
these cases the albumin was decreased and 1 there was marked 
elevation of the globulin. To ascribe these changes entirelj^ to the 
liver injury would probably be unjustified, since in both there were 
definite nutritional deficiencies. The albumin decrease, however, 
is similar to that found in other types of hepatic disease. 

Three patients with metastatic malignancy of the liver also showed 
a lowering of the blood albumin. Malnutrition may have been 
somewhat responsible in 2 cases with a primary neoplasm in the 
stomach. In both of these, however, a widespread destruction of 
the liver was found at necropsy. 

Sernm Proteins in Acute Hepatocellular Damage. (Table 4.) 
Alterations in the serum proteins are not confined to the chronic 
hepatic disorders."^"-* Determinations were recorded in 3 cases of 
toxic hepatitis, 6 of so-called catarrhal jaundice and 1 of cholangitis. 
A fatal case of cinchophen hepatitis and a case of subsiding arsenical 
jaundice showed hypoalbuminemia. The protein behavior in a 
man who died of diloroform poisoning was unusual. The first 
albumin level, 4 days after the onset, was 2.S5 gm. % which rose 
to the normal level of 4.56 just before death 2 days later The 
globulin readings were low and the albumin-globulin ratio normal. 

Six patients with so-called catarrhal jaundice are included The 
albumin was reduced in 5 and the globulin elevated in 4 patients. 

voia. 103^ NO. G. — JUNE, 1937 2B 
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In 1 of the patients (S. S.) the albumin returned almost to normal 
after 2 days as the jaundice decreased and the clinical course 
improved. The remaining patient in this group of acute disturb- 
ances was a man with cholangitis and multiple liver abscesses, in 
whom nutritional factors may have been at least partly responsible 
for the low albumin without appreciable increase in the globulin. 


Table 4. — Serum Protein and Liver Function Determinations in Acute 
Hepatocellular Damage. 


Patient. 

Diafnio5i8. 

Date. 

Dura- 

tion. 

1 

Total protein. 

Albumin. 

Globulin, 

1 'O/V 

Takata reaction. | 

Q 

1 -2 

1 U 

I 

c 

"s 

I 

o 

c 

tJ 

t£ 

O 

a 

*0 

*1 

o 

» 

a 

rs 

c 

K. K. . 

Cinchophen 

5/ 4/35 

2 wks. 

; 5.10 

2.70 

2.40 

1 . 15 


! 




1 

hepatitis 



! 




j Pos, 





H.a .! 

Chloroform 

2/20/33 

4 days 

j 4.27 

2.85 

1.42 

2.00 




1/30 

20 

j 

poisoninj; 


1 

f 











2/22/33 

C da>'8 

! 5 G6 

4. 50' 

1.10 

4.14 



90% 


30 

K. K. . ! 

Sulipidinfc 

2/13/35 

1 2 mos. 

7.25 

3.74 

3.51 

1.06 

Ncg. 



1/SO 

0 7 


ar«*nical 


i 











hepatitis 


{ 

1 










B. S. 

“Catarrhal : 

f./ 2/34 

20 daj-s 1 

5.22 

2.50 ' 

2.72 

0.91 , 

Pos. 

5 G 


1/10 

4.0 


ja\indicc," 


1 











■ law 


! ! 










S. 8. . . 

“Catarrhal 

9/10/34 

1 12 days i 

5.25 

2.16 i 

3.09 

0.69 , 

Ncg. 

1.5 


1/IOfl 

10.0 


jaundice" 


1 j 












9/12/3-1 

j 14 days ' 

6.31 

4. 16 

2,14 

1.94 


1.92 



7.5 

T. W. . 

“Catarrhal 

11/25/35 

10 daj-3 

7 G.5 i 

4.49 

3 16 

1.42 

Nck. ' 

4 44 

30% 

1/40 

6.0 

1 

jaundice," 

12/ 2/35 

! 17 daj-s 

10.03 

5 52 

1 4,51 

1.22 




1/20 

1.2 


lu«. 







1 i 






alcoholism 





1 







B. M. 

“Catarrhal 

12/19/35 

2 n-ks. 

7. 66 

4.30 

3.30 

1.2S 

Neg. 

0.49 

20% 

, . 

1.5 


1 jaundice," 








i 





1 lues 












W.M. 

; “Catarrhal 

7/22/35 

7 daj-s 

5.20 

^.00 

2,20 

1.36 







' jaundice" 











K.P.. .1 

“Catarrhal 

1/21/3G 

7 dap 

5.22 

3.14 

2 OS 

1.51 

Pos. 

2 453 


I/IOO 

3.0 

j 

I jaundice" 



1 









J.Q. . . 

, Cliohnfntls, 

4/2S/31 

1 mo. 

5.31 j 

2.94 i 

2.37 

1.24 ! 



7% 


0.3 


1 multiple 

i 


1 



! 







1 hepatic 

i 


/ 



i 







nlPCt’^5C9 

1 


1 



) 






Itan^c . 1 

; 1 


, i 

4,27-i 

2,10- 

1,10-1 

0 69-^ 



i 



1 

j 

1 ... 1 

i 

{ 

10.03 1 

5.52 ! 

4.51 j 4.14 i 







Total iirotcin than B.O in 8 
Alhumin than 4.5 in 11 

Albumin Jrai than 3.C in 7 
Glolrtilin niOTf than 2.5 in C 
Alh./^loh. Irt-'a ll>an 1.0 in 2 
Alk/plob. lc\'« than 1.5 in 0 


Of 13 df'lmni nation. 


In these cases of acute hci)atoc,*cllular damage tlie globulin levels 
were lower, and the albumin-globulin ratio less altered than in tlic 
cirrlioscs. The tendency toward lowering of tlic albumin level 
seemed to be greater in those whose illnc.ss was more severe. Im- 
provement in the seruin-albumin level was not inviiriahly a hivoralilc 
prognostic sign. 

Srrum Protein iff Ohstrifrlive Janmliec, (Table 5.) ^ In 2 cases 
with carcinoma of the head of the pancreas tlie albumin was quite 
low. 'riiis may have been due in some measure to the malnutrition 
of malignant disease as suggestt^l l)y Peters and l^iscnman.*^ Three 
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of 4 patients with common-duct stone obstruction of _ 10 days , 
3 weeks’ and 3 months’ duration, had moderate lowering m the 
albumin. The levels of the albumin were not decreased in relation 
to the duration of the jaundice. In the fourth case of incomplete 
obstruction of 3 months’ duration, the albumin reading was practi- 
cally normal. Our findings in obstructive jaundice suggest that 
the protein changes are dependent more upon the completeness of 
the obstruction than upon the duration of the icterus. ^ ^ 

Discussion. Analysis of these clinical data does not justify den- 
nite conclusions concerning the mechanism of the alteration in the 
serum proteins in advanced liver disease. The changes were not 


Table 5.— Serum Protein and Liver Function Determinations in Obstructive 

Jaundice. 


Name. 

Diagnosis. 

Date. 

Dura- 

tion. 

Total protein. 

Albumin. 

Globulin. 

•O/V 

Takata reaction. 

Galactose. 

.S 

Is 

CJ 

a 

o 

Urobilinogen. 

t 

Van den Bergh. jj 

M. L. . 

Carcinoma, 

1/13/35 

6 mo3. 

4.156 ' 

i 2.09 



Ncg. 


i 

0 

14 

1 

head of 



1 









G. G. . 

pancreas 

Carcinoma, 

10/18/34 






4 ' 

0.17 

98% 

\Vhole 

2.6 


head of 






i 




urine 


W.W. . 

pancreas 

Common 

4/16/35 


6.15 1 


2.82 

1.18 

Ncg. 

2.60 

35% 

\Vhole 

6.0 


duct stone 










urine 


E.G. . 

Common 

1/ 7/36 

3 wks. 1 

6.72 

3.72 

mmim 

1.24 

Neg. 

... 



2.0 


duct stone 












S. T. . . 

Common 

11/19/35 

3 moa. 1 

5.31 

3.8S 1 

1,46 j 

2,65 

Ncg. 

! 


0 

2.4 


duct stone 









18%^ 



J. L. . . 

Common 

1/ 9/36 


6.93 

4.46 

2.47 


Neg. , 

0.818 


Whole 

0.7 


duct stone 










urine ' 


Range . 




4.00- 

1.80- 

1,46- 

0.81- 










6.93 

4.46 

3.00 

2.65 







Total protein less than D.O in 3 
Albumin less than 4.0 in 5 
Globulin more than 2.5 in 2 
Alb /glob. less than 1.0 in 1 
Alb./g|ob. less than 1.5 in 4 


Of 6 determinations. 


due in most instances to an inadequate protein intake. However, 
we cannot affirm or deny the role of faulty absorption of proteins 
from the alimentary canal. The strongest argument against this 
factor is the rapidity with which serum-protein changes occur in 
acute diffuse types of liver disease. Increased metabolism played 
no part in the serum-protein changes in these cases. A study of 
oui’ material justifies the statement that protein loss md ascitic 
fluid is not an important initial cause of hypoalbuminemia. Indeed, 
it seemed more likely that the reduction in serum albumin may 
have been responsible to some extent for the abdominal fluid. 
Hypoalbuminemia was often present in clironic liver disease in the 
absence of ascites. In most of the acute cases the alteration in 
blood protein was not associated with peritoneal fluid. It was 
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In 4 of 5 patients with acute liver damage the galactose response 
was positive (Tables 4 and 6). The serum-albumin was essentially 
normal in 2 of these and definitely below normal in the remaining 
2 cases. The fifth case with a normal^ galactose tolerance had only 
a mild catarrhal jaundice (S. S.). His albumin was at first quite 
low but retm’ned to slightly below normal 2 days later, i his com- 
parison suggests that the serum albumin is a less delicate index of 
acute hepatic damage than the galactose test, but that the albumin 
determination is the more accurate of the two procedures in indicat- 
ing the presence of a chronic hepatic disorder. The negative 
results of the galactose test in chronic liver disease are readily 
explained by the regeneration in many instances of some function- 
ing tissue, which is apparently inadequate to carry on the protein 
function. 

Urobilinogen Test. Simultaneous urine m-obilinogen tests and 
serum-protein determinations were performed in 14 patients with 
hypoalbuminemia in the cirrhotic group (Tables 1 and 6). If one 
considers that a reaction to Ehrlich’s aldehyde reagent in lurine 
dilutions of greater than 1 to 20 parts is abnormal, then the test 
was positive in 10 of these 14 patients. The remaining 4 patients 
were deeply jaundiced at the time of the examinations. 

The urobilinogen test was positive in 5 of the 6 patients with 
hepatocellular damage upon whom simultaneous protein deter- 
minations were available (Tables 4 and 6). In 4 of them albumin 
was likewise diminished. In the other 1 it was normal. In the 

1 instance in which the urobilinogen was normal the albumin was 
definitely reduced. Excluding cases with jaundice, however, the 
urobilinogen test was positive in every case in which the serum 
albumin was reduced both in chrliosis and in acute hepatocellular 
damage. In cases with deep jaundice, hypoalbuminemia may 
frequently suggest definite impairment of liver function, which, of 
com-se, cannot be determined by the urobilinogen test as long as 
bile does not gain access to the bowel or infection arise within the 
bile channels. 

Bromsulphalein^ Test. It is somewhat more difficult to evaluate 
the bromsulphalein test in terms of liver dysfunction in the presence 
of jaundice, which may be obstructive in type. The test was per- 
formed in 17 patients with cirrhosis and hypoalbuminemia (Tables 1, 

2 and 6). In 7 cases the positive response to the dye test was 
, apparently not dependent on jaundice. The 10 other patients, 

who were tested with bromsulphalein, were jaundiced and, of 
course, none excreted the dye normally. Even if one ignores the 
influence that icterus may have on dye retention and considers that 
a 1 of these positive bromsulphalein reactions were due to the liver 
damage, the level of the serum albumin would seem to be at least 
as accurate a measine of hepatic dysfunction as the bromsulphalein 
test, since a low albumin was found in each patient who had dye 
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positive more frequently when the albumin was decreased and the 
globulin slightly elevated (Table 7). The albumin-globulm ratios 
were at a somewhat lower level in the positive Takata grpup._ How- 
ever, when individual cases were studied there was considerable 
variation noted in the amomrts of albumin and globulin in both 
the positive and negative reacting sera. Thus, the^ albumin was 
found to be less than 3.6 gm. % in 28 of the 32 positive sera bi^ it 
was also below this level in 10 of the 22 that were negative.^ The 
globulin was more than 2.5 gm. % in 22 of those reacting positively 
but it was also above this amount in 13 of those that were negative. 
However, there wei’e only 5 cases with a positive Takata reaction 
who showed a normal albumin-globulin ratio, and in these cases 
the total protein level was reduced. We are, therefore, forced to 
conclude that although the serum proteins were abnormal in some 
respect, in practically every case showing a positive Takata reac- 
tion, the mechanism is not entirely dependent upon the ratio of 
the albumin to the total globulin. It is possible that changes in 
the concentration of the various globulin fractions may be a respon- 
sible factor. 

Summary. 1. Serum-protein determinations have been carried 
out on 45 patients with various types of acute and chronic hepatic 
disease. Hypoalbuminemia was the most consistent alteration 
noted, being present at some time in every case of chronic advanced 
liver disease and in most cases of obstructive jaundice. Elevation 
in the serum globulin and lowering of the albumin-globulin ratio, 
although usually present, was not, as significant or constant as the 
reduction in serum albumin. 

2. Identical serum-protein changes were noted in some cases of 
acute hepatocellular damage but not with the same frequency or 
degree as in the cirrhoses. 

3. As to the mechanism responsible for the protein changes, our 
data tend to support the existence of some basic distiu'bance of 
liver function to account for the hypoalbuminemia in liver disease. 

4. Simultaneous tests of liver function including the galactose, 
urobilinogen, bromsulphalein and Takata tests were carried out. 
Their clinical and prognostic values are compared. Further evi- 
dence is presented to refute the importance of an inversion of the 
albumin-globulin I’atio per se as the mechanism responsible for the 
positive Takata reaction. 
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adenoma formation, there are considerations which make it seem 
unlikely that lack of ultraviolet light has much to do with the inci- 
dence of the disease. In the first place, there does not seem to be a 
predisposition to the disease among the colored mce. it is pretty 
well established that the negro is more susceptible to rickets be- 
cause the pigment keeps out the ultraviolet light. Of the 35 
of hyperparathyroidism in our series only 1 was in a negiess and she 
was almost white. Clinics with large numbers of colored patients 
have not reported large numbers of hyperparathyroid patients. 
The rickets belt and the hyperparathyroid belt do not coincide. 
Fm-thermore, other clinics in Boston have not had an undue^ num- 
ber of cases. It, therefore, seems of interest to analyze the 35 cases 
to ascertain, if possible, why the series i^ so large. 

The first possibility that would occur to one is that more cases 
are being sent to this clinic because of its known interest and ex- 
perience with the condition. The first patient with hyperparathy- 
roidism studied in this country was at this hospital just a decade 
ago, so that after all this clinic had several years start on other 
clinics. Of the 35 patients in the series, however, 22 were first 
suspected of having the disease after entry into the hospital; only 
13, including the first patient, were sent to the hospital already 
diagnosed or partly diagnosed. It is apparent, therefore, that the 
large series is not entirely explainable on the fact that patients are 
being sent to this clinic. There remain 22 diagnoses to account for. 

Hyperparathyroidism Without Clinical Evidence of Bone Disease. 


The second factor is that many other clinics have not yet fully 
appreciated that bone disease is not necessarily associated with 
hyperparathyroidism. The disease was discovered by Mandfi® 
and DuBois® in patients with a marked degree of bone disease; 
in most physicians’ minds the history of the disease is fresh and 
hyperparathyroidism is almost synonymous with osteitis fibrosa 
generalisata. Indeed, many investigators believe that the para- 
thyroid hormone acts directly on bone tissue and from this it would 
follow that bone changes are a sine qua non of hyperparathy- 
roidism.^'i^ In the authors’ opinion the hormone does not act 
directly_ on bone tissue but rather on the phosphorus and calcium 
equilibria in body fluids; in the state of hyperparathyi’oidism -these 
changed equilibria lead to increased losses of calcium and phos- 
phoius in the urine; this situation predisposes to bone disease but 
does not necessitate it. This point of view involves some theoretical 
considerations which are beyond the scope of this paper. They 
were discussed in an unpublished paper presented to the Massa- 
chusetts Medical Society (1935) entitled, “Is Hyperparathyroidism 
Necessarily a Bone Disease?” Regardless of the theoretical points, 
there is no escaping the important clinical fact that many patients 
with hyperparathyroidism have no symptoms referable to their 
skeletons, no evidence of bone disease obtainable by roentgenogram, 
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Patients with bone disease in whom the bone disease was only 
found after the diagnosis of hyperparathyroidism was established 
should really be considered with those without bone disease as fai 
as the present discussion is concerned. There were 7 such cases, all 
diagnosed at this hospital. Subtracting these 7 from the remaining 
13 one is left with 6 cases unaccounted for. 

Cases With a Minimal Degree of Hsrperp^athyroidism. inere 
still remains a third factor to explain the liigh incidence at this 
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CuAKT I. — Average pre-operative serum calcium values oa first 35 patients at 
Massachusetts General Ilospital with hyperparathyroidism proved by operation. 


hospital and that is the diagnosis of patients with a minimal degree 
of hj^erparathjuoidism. The nature of the disease is such that it is 
obvious that there will be cases ranging from a marked degree of 
hjTierparathyroidism all the way down to the normal state. The 
less the degree of hyperparathyi’oidism, the less the chemical changes 
will be froin the normal, and the more difficult the diagnosis will be. 
Shellingi2 gives 12.5 mg. as the lower limit of the serum calcium level 
in hjTierparathyi-oidism. This figure is too high as is shown by 11 
proved cases in this series in each of which the average serum calcium 
level before operation was below 12.5 mg. (v. Chart I). Most of 
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our series, he neglected to add that a parathyroid tumor was toimd 
and removed at operation. 

In Chart II the pre- and postoperative serum calcium levels are 
recorded on all 35 cases. From the pre-operative values it is clear 
that the serum calcium is evenly distributed from values in the 
normal range all the way up to very high values. It must be 
emphasized that whereas this borderline group of patients may have 
a minimal degree of hyperparathyroidism, they still have sumcient 
to be disabled or killed. Therefore, the discussion of the diagnosis 
of this group becomes more than an academic question. 

If the serum calcium level itself is not sufficiently high to strongly 
suggest the disease, one can still be lead to the right diagnosis if the 
serum phosphorus is persistently low (v. infra; Cases 18, 31, 32), 
or if the calcium excretion is increased in the urine (v. infra; Cases 
32, 33), or if the clinical picture fits the disease and no other disease 
(v. infra; Case 33). In this group, furthermore, it is important to 
do repeated determinations as the values fiuctuate from the normal 
range into the definitely hyperparathyroid range (v. infra; Cases 
31, 32, 33). If the case is one of nephrolithiasis the fact that the 
stones contain a large amount of calcium phosphate, and that there 
are no other obvious causes for stones such as infection or obstruc- 
tion, become additional points in the diagnosis.. 

There is one other point, which while quite obvious, is so important 
that it requires a paragraph to itself. In this group of patients where 
small changes in the serum calcium level are significant, the serum 
protein determination becomes of the utmost importance (v. infra; 
Case 32). It has been shown by McLean and Hastings^^^ that the 
calcium in the serum is in two states, that .in ionized form and that 
bound to protein. The serum calcium determination measures 
both together. The amount bound to protein is a function of the 
amount of protein (as well as of the amount of ionized calcium and 
pH) ; the amount of ionized calcium depends on the degree of hyper- 
parathyroidism. Thus the ionized calcium may be slightly high 
due to a mild degree of hyperparathyroidism, but if at the same time 
the patient has a low serum protein level, the other fraction will be 
low, so that the total calcium may end by being normal. It, there- 
fore, becomes necessary to make a correction in the calcium values 
for low serum protein values. This can easily be done from a linear 
chai’t published by McLean and Hastings.^^^ 


lo^^c Patient 32 (P. H., Nt. 36569), a married woman aged 

4b, ot Huflalo, N. Y., consulted the clinic on February 21, 1936, because of 
• 1 stones. Her first symptoms of nephrolithiasis had developed 

in m3^. A stone had been removed from the right kidney in 1933. She 
took large amounts of milk. There were no bone S3rinptoms. Physical 
examination was non-contributory. Roentgenograms showed multiple 
bilateral renal calculi and normal appearing bones. The urine showed 
large amounts of calcium and phosphates to rough tests; no albumin- 
no bacteria (sterile culture) ; a few red cells and no white cells. The stones 
in her right kidney which were causing considerable pain were removed by 
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EXPERIENCE IN THE DL^GNOSIS OP HYPERPARATHYROIDISM 807 

Worcester, because the clinical picture appeared to be that 
thvrSdism although the blood chemistry did not seem to co^im the d ag- 
nS S years &fore admission she had slipped on a wet floor and had 
fractured her left femur. Ever since then she had 

requiring crutches. Nine months before admission she had fainted on a hot 
day and had agam fractured her femur and m addition her left humeius. 
Tlie hip fracture had not united. There )iad been no symptoms referable 
to the urinary tract, but she had lost considerable weight (over 50 lbs.) and 
strength during the past 10 years. Her diet had not been inadequate. _bhe 
had lost perceptibly in height. The interesting points on physical examina- 
tion were adentia, a palpable nodule in the thyroid region (later demon- 
strated as a thyroid nodule), a moderate hypertension, a thoracic kyphosis, 
and the changes in her left leg. Roentgenograms showed generalized de- 
calcification, cyst formation,' and the ununited fracture of the middle tim’d 
of the left femur. There was no evidence of kidney disease. 

The calcium and phosphorus values before operation were suggestive of a 
mild hyperparathyroidism. (Table 2.) There were two surprises. It was 


Table 2.— Ere-opekativb and Postoperative Data on Patient IS, 

Serum per 100 cc. 



Ca, 

P, Phosphatase 

Date 

(1934) 

mg. 

mg. 

Bod. Units. 

4/4 

. . . 11.4 

2.5 


4/10 

. . . 11.7 

2.8 

5.7 

4/13 

Parathyroid operation 


4/17 

... 9.8 

3.5 


4/23 ■ . 

... 0.3 

3.3 

4.8 

4/25 

(1935) 

... 9.7 

3.3 


5/16 

. . . 9.9 

2.1 

7.5 


unusual that a person with so little hyperparathyroidism should develop 
so much bone disease; furthermore, with the presence of marked bone disease 
why was the phosphatase level not definitely elevated? The prediction 
was made that the patient would have a very small tumor and that a bone 
biopsy would show mostly osteoporosis with relatively little bone destruc- 
tion and bone formation. The reasoning was as follows. The amount of 
bone present depends on the balance between bone destruction and bone 
repair. In senile osteoporosis, the primary trouble is with bone repair. 
In hyperparathyroidism with bone disease, the primary trouble is increased 
bone destruction which is partly met by increased bone repair. If the two 
diseases should coincide, a mild degree of hyperparathyroidism might lead 
to a small amount of bone absorption, which, if not offset by an equal 
amount of bone repair because of an associated senile osteoporosis, would 
result in a marked decrease of bone tissue. In such a situation the serum' 
phosphatase level being an index of the amount of bone repair would not be 
elevated and would form an exception to the general law that the phos- 
phatase level is an index to the amount of bone disease. 

The patient was operated upon by Dr. E. D. Churchill and a parathyroid 
adenoma 1.2 by 0.8 by 0.4 cm. was removed. A semilunar area of normal 
parathyroid tissue was present at one end. The tibial biopsy confirmed the 
pre-operative hypothesis (v. Fig. 6). The patient showed marked improve- 
ment during the next year; she gained 25 pounds; roentgenograms showed 
increased density of bones. The ununited fracture because of bad position 
remained ununited. The patient refused an open reduction 

Patient 31, Esther S. (M. G H., No. 346778), a married woiian, aged 34 
® Urological Semce in July, 1935, because of pain in the 
right flank. Bilateral renal calculi were found; two stones were removed 
from the right ureter and patient was discharged. 
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Fig, 2.— Low-power photomicrograph of tibial biopsy on Patient 25 performed at 
time of parathyroid operation. Note solidity of bone. 





-ai.j */3) PiPOj(|ij pin; ‘uopon-HPop oiioq 'uoptiuiJOj ouoq jo oouofjqK 
010X T ”F UAvot|p n<nn[Jorls or«T?p jo i{^/t:.r:fojaprjo|oi{<I .T0AUKZ-i{3r 'f»rj 







Fig. 5.— Photomicrograph of parathyroid tumor on Patient 32. Note that a 
large pedicle of normal parathyroid tissue is still intact. Note colloid in tumor, 
which might suggest thyroid tissue to inexperienced pathologist. Tumor and 
remainder of gland weighed 0.18 gm. Tumor measured 1.1 by 0.6 by 0.3 cm.; 
remainder of gland measured 0.7 by 0.3 cm. 



Fig. 6.~-Photomicrograph of sternal biopsy on Patient 18. Note absence of any 
marked evidence of bone destruction or of bone regeneration (c/. Fig. 4). See text 
for discussion. 











Fig. 9. — Photomicrograph of tibial biopsy taken at time of parathyroid operation 
on Patient 33. Note nest of osteoclasts, showing that, in spite of mild degree of 
hj’^perparathyroidism, bone resorption was occurring. 



Fig. 10. — Photomicrograph of parathyroid tumor in lower pole of otherwise 
normal gland. Tumor was found at autopsy on a patient who had had renal calculi 
(see te.\:t). 
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EXPEKIENCE IN THE DLIGNOSIS OF HYPERPARATHYROIDISM 809 

In Table 4 her pre-operative and postoperative chemical data are shown. 
The pre-operative data were certainly not very convincing of hyperpara- 
thyroidisin, especially the blood taken on March 31, 1936 The phosphatase 
was slightly elevated and she did show evidence of bone disease by roentgen- 
ray with generalized decalcification and a wedge-shaped fifth lumbar verte- 
bra. It seemed important to study her calcium and phosphorus excretions. 
On a neutral-ash low-calcium diet she excreted in her urine per 3-day period 
537 mg., 523 mg., and 614 mg. (the average normal value being 190 mgJ). 

On April 2, 1936, Dr. Oliver Cope removed a parathyroid tumor measuring 
0.8 by 0.6 by 0.3 cm., and weighing 0.16 gip. The casts immediately dis- 
appeared from her urine.* 

This patient was selected for special consideration partly because she had 
a mild hyperparathyroidism in spite of almost normal blood values, but 
mostly because she was developing a serious kidney situation in spite of her 
very mild degree of hyperparathyroidism, as well as definite bone changes 
(Fig. 9). Why she should develop this type of kidney lesion and another 
patient should develop stones in the kidney pelves is not known. The 
diagnosis in this case depended on the clinical picture and the hyper- 
calcinuria. 


In the series of 35 cases there were 8, including the 4 cited, which 
are being classified as borderline cases. In most of these the tumor 
was so small that it had not entirely destroyed the parathyroid 
gland in which it was situated. The cases, it is believed, were 
milder as regards the degree of hyperparathyroidism than any 
other single proved case yet reported from other clinics, and, there- » 
fore, it is argued, they presumably would not have been picked up 
in most other clinics. All but 2 of these cases fall into previous - 
groups. Subtracting these 2 cases from the 6 there remain only 4 
cases unaccounted for. 

This is not all. Of the remaining 4 cases, 2 were extremely unusual 
and cannot be grouped with other cases. One was the girl aged 13 
with marked renal insufficiency reported by Albright, Baird, Cope 
and Bloomberg,® a case which remains unique, and in the other 
patient the diagnosis w^as arrived at almost by accident and was the 
subject of a separate communication by Albright.^** 

There remain, therefore, out of 35 cases only 2 which were not 
sent to this hospital and were not entirely difterent in character 
from cases diagnosed elsewhere. A series of 2 cases about cor- 
responds with that of other clinics of similar magnitude. The 
corollary to the discussion is that if lack of ultraviolet radiation 
has caused the large series here, there remains to be explained why 
the type of case also varies so widely from that found elsewhere. 
Of the 13 cases sent to this hospital on the other hand, 9 were the 
classical type, 3 were the cases without bone disease discussed above, 
and the remaining 1 was Case 18, abstracted above. 
jlddiiioncil Discussion. In Chart II some further interesting 

* This patient’s urinary calcium e.xcretions on a neutral-ash low-calcium diet per 
3-day period, during February, 1937, were; 304 mg., 373 mg., 578 mg. The third 
of these values is still distinctly high, but the first two were sufficiently within 
normal limits to rule out hyperparathyroidism. 
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EXPERIENCE IN THE DIAGNOSIS OF HYPERPARATHYROIDISM 811 

The Question arises whether these patients with negative explora- 
tions represent faulty diagnoses or whether tumors were present 
and not found. This question cannot be answered. In no one ot . 
these particular 3 cases, were all 4 parathyroid glands tound- J^ven 
if they had been, the possibility exists that the tumor might have 
been so small that it was mistaken for a normal gland, or was en- 
tirely embedded in a normal gland. Such a possibility seems 1^" 
tastical but the following case brought to oin'^ attention by Di. 
Benjamin Castleman at least suggests the possibility. 

Patient, Alice S. (M. G. H., No. 328221), entered the Urological Service 
in April, 1933, at the age of 30. She had been in good health until 6| years 
before admission when she had begun to pass gravel. A suprapubic cys- 
totomy had been done in 1927 with the removal of stones. A urinary fistula 
had persisted ever since. She had a badly infected urine and a high non- 
protein nitrogen level in the blood. A bilateral nephrostomy wa.s per- 
formed, but she died on her 25th postoperative day. No calcium and 
phosphorus studies were performed. 

Autopsy revealed a “ bilateral pyohydronephrosis.” There was a minute 
parathyroid adenoma in one of the glands (Fig. 10). 


The question is, of com’se, whether this minute tumor caused 
hyperparathyroidism, renal calculi, and death. If it did, it is obvious 
that tumors as small as this could not be recognized with the naked 
eye and might be entirely surrounded by normal parathyroid tissue. 
It is an interesting and important ciuestion.* 

Summary and Conclusions. 1. This paper is based on 35 cases of 
hyperparathyroidism proved by operation studied at this hospital. 
It represents a 10-year experience. 

2. This series comprises 13 cases sent to the clinic already 
suspected of having the disease and 22 cases first diagnosed here. 
All but 2 of the 22 cases had clinical findings entirely different from 
cases being reported in the literature from outside clinics. The 
conclusion is made that the series is so large because cases are .being 
recognized 'vv'hich are being missed by other clinics. 

3. There are two groups of cases in particular which have ac- 
counted for multiple cases at this hospital and which are not being 
recognized elsewhere. These are: 

a, Cases with no demonstrable bone disease — 12 cases. 

b, Cases with a very moderate degree of hyperparathyroidism — 
8 cases. 


4. The presence or absence of bone disease is not a function of the 
degree of hyperparathyroidism, some of the severe cases not having 


Chown, of The Children's Hospital of Winnipeg, Canada, communi- 
1 - Castleman about a somewhat similar case. A woman aged 

40, who died of rupture of an aneurysm of the circle of Willis, had at autopsy a 
minute adenoma composed of oxyphil cells in one of the parathyroid glands. Shi 
f nephrectomy for stone in 1928. The remaining kidney at autopsy wai 
sonieuhat enlarged and microscopically showed small areas of chronic nephritis 

Tm expects to publish this case in detail, bui 

1103 Kinaiy consented to our mentioning it. 



no.vi ip! -lAiMi ciniioiijAji;.-) oittiAijj pm; stmi<nci!j(|oiint]JJt! ';;jouuu 
PMIIJOA pittAjpi: 'AJiriiiUKl mil JO Pitmntiopi! .-iiiuidof.-;;^ ■sjonini 

niiuAopiM JO AIOUTJA i: i[)jA\ pojt;inn?<:i7 Af) Ai;uj oniojpuA’s s 

1 o Vajiui;.‘)J oip JO jp; jo .-Cmmi ir.qi p.oziuSooAJ .<:ip;jottoS Asott si xj 

jo ♦CjiPiAAtn;] jo 

,*<|t )»j s^vi\l) •UiUn^ni *S 

‘Xl'K ‘x:wf)nrx -K VI 

flS'V 

‘•(J'l^ ‘KM.inj -J KOSIHHVJJ 

‘•CrK X.VH^ni -AV '(I VI -'IT 
•Asaoinv ajw Noixvsaao hiija asvo v so laojaa 
"lYNauav aiisojjo 

SHI ao aoNasav Him vnoNaav ivDiiaoo avNaaav 


•ORCI 

•i.'I- '90T -P^K 'WV T ■■•£ •'I 'na*OH P«'! ''Pi 'H COT) ‘VXOI ‘PGI 

’C8 '•''•nr '''TOH -'S T 'BaiqMBA CQT) ‘SoOI 'COZ ‘Gi ‘-uioiio ‘loig •;(• :-af -f 
‘^oipuBg pm: ‘‘v ‘MinH ''a ‘V ‘sStrpsT!H ‘‘a 'O ('{’T) T-KRI ‘GOR ‘ZT “-'aa 

•loisAqj :-a •[ 'digoa puc ••'j -q 'nosraoqj, (-gx) 'CRGI ‘B'Hog -jg ‘XurtlinOQ Aqsoj^ 
'A O ■■’UX •o'mosia pun qiP'-’H «! ppioJAincJcg oqx :‘H 'a ‘StnuaqS CZT) 'SRGI 
'too ‘GST ‘ IAS ■nai'C T -Ky (q) ‘.o£gt ‘SSo ‘80T '•moqQ -lOig -f (■e) -.-a 'V ‘E3npSEH 
pm: '-0 -j: 'nsaiow CXT) ‘OoGI ‘SIZ ‘EPT ‘••itqo -niiq -j -qaiy :-j[ 'ipireiM (‘OT) 
•RRGl TO '9T ‘’qJM -q.-uy -g -h ‘SBEf pe) -ORGT ‘eiZ ‘8 “Piqi -'S ‘3 ‘sjoana 
p«« ‘-S 'JA '“cnaioow '"a 'ijoqs ‘‘a 'H 'nmniEH ('8 ) ’TEOT ‘IZZ ‘OT '•^Roaui 
• mio -p : '0 -f ‘qny puE '-px -(j ‘sjsqqtx ‘'I 'M. ‘JaqEg ‘-j -g 'nosreqntiEj CD cpcj 
‘Oil- 'etZ “P^IV T pm!l3«3 Avo^vl :-o 'adoo ('9) -(ssojcI ut) -Sjng -uiix-- ‘uoprjodo 
poujJtjuoQ Axjpix uo poBEg uisjpiojXqjCJcdodAjx Jo quotnjKOJX P-’3[8-ing 

'"’qx "O '0^00 P"® ‘’a '3 ‘niq’jnqo Pe) XSGI 'SGI ‘-SJng -upg-uor) -ufbx- -wiy 
•Fm:jj, :-a ‘Saaq-niooia pim ‘-3 ‘xqSuqiy (->) -psoi ‘GP ‘Z8T ‘oog ’oai'I T ‘Ky I'a 
‘Sjaqmooia P'lB ''O 'Bdoj “ip ‘-o -j 'pjreg ‘-3 'xqSuqiv ('E) XEGI ‘OiZI ‘ZOT “nssA:’ 
•pajv -mx' T : -/A ‘janua P"b '*0 'f 'q^V ''3 '?q3uqxy CZ) ’8801 ‘GOT I ‘EX 'EaiJamy 
qpo.y -iiiio -poiij; (q) Iggoi ‘c^iy ‘eoz ‘-pai^i -p paE^Sug a\3*^ (■b) fa 'iqSuqiy px) 


•saoNanaasH 

•suoijuuirajojap poojq pojBadoy; ‘p 
• oiiojs sqj JO uoijisodiiioo oqj, ‘p 
•ouiaii 9i|j at UOIJ9JOX3 raniojao 9ijj, ‘o 
•I9A9[ snjoqdsoqd ninjos .\io( ;Cjjn9jSTSJ9d y ‘q 

•3n\VA 

inni 0[80 (Hjoj 9HJ Sntjgjdjgjut ut rantoiao ,^punoq„ 9qj joj 9p8ca 
oq riBO 90ut?Avo[[c juqj os 'uoijauiuijojop utojoid tnnj9S oqjL 

rjUBjJodrai oq XBcn sjuiod Sutaxojjoj 
9t[j sasBO qons jo sjsouSoip 9qj uj •sniojdra.fs oqj oj jou 'ursfpjoj 
-.Cqj8.icdj9d;Cq jo 99j29p 9qj oj sj 9J9J pua insipTOjj^qjajBdjod'jtq 
JO S9S80 ppm oj poqdda U99q soq 9Ui[-j9pjoq mJ 9 j 9 qj^ -o 

•op uiop|9s S9SB9 j9qjo iaimoDjcood^Cq 
OApujodojsod do]9A9p ojnj y, sn s{ 9A9{ osajaijdsotjd ranjas qSiq par. 
9SK9S{p oaoq qjiA\ sjaoijUjj ’jt gnTAaq sauo ppm aqj jo araos ‘jt 

iivraxomx 'Nuana 'sMaxaa gjg 



ADRENAL CORTICAL ADENOMA 


813 


described as causes of the clinical picture related to the pituitary 
by Cushing.3 following case displayed almost every feature 

of Cushing’s syndrome and is presented because the problerns of 
diagnosis and treatment can be related to the pathologic findings. 

Case Report. The past medical history was not significant. _ 

Present Illness. Began in 1932 at the age of 25 to gain rapidly m weight 
(20 pounds) and had pain in the legs. Shortly after she noted loss of hair 
on the scalp, increased appetite, thirst, polyuria and increased huslaness 
of her voice. The menses, which ^d begun at 12 years and been normal 
and regular, became scanty and irregular in 1933, when she also noted 
purple striations on her abdomen, a bluish discoloration of her feet find 
excessive grmvth of hair on her face, back and arms. She also noticed 
frequent ecchymoses over the dependent portions of her body. Complete • 
amenorrhea developed in April, 1935, at which time she experienced a dull 
persistent pain over the right lumbar region. She believed that she had 
become shorter in stature during the past several years. _ 

Physical Examination. She was a somewhat sluggish, young, white 
woman of plethoric appearance, with marked abdominal obesity, her height 
being 56 inches and her weight 150 pounds. Her face was very round and 
full, causing the eyes to appear slightly shut. The obesity was limited to 
the face, thorax and abdomen (Fig. 1). Over the breasts, axillm and 
abdomen there were many prominent purple striations and the lower legs 
were cyanotic. The skin was dry, coarse and inelastic. Over the cheeks, 
upper lip, chin and back there was an excessive growth of hair. The hair 
on the back was perhaps the most strikingly masculine of all these regions. 
There was partial baldness of the scalp. The eyes were normal except for 
a small hemorrhage in the fundus of the right eye; the disks were normal. 
The thyroid was not palpable. The lungs were negative. The heart was 
slightly enlarged to the left with an accentuated aortic second sound. The 
blood pressure was 210/140; pdse, 80. Abdominal palpation revealed no 
masses or tenderness. On pelvic e.xamination the clitoris was normal, ^yhile 
the uterus was only about half normal size. 

Laboratory Studies. On admission the blood count was as follows: 
erytlnocytes, 5,300,000; hemoglobin, 102% (Sahli); leukocytes, -11,000 ; 
neutrophils, 67 %; lymphocytes, 23 %; monocytes, 10 %. The reticulocytes 
were 2.1 % and the platelets 448,000. The coagulation and bleeding times 
were normal. Urinalysis: the specific gravity ranged from 1.010 to 1.025; 
moderate albumin, no sugar. Tnere was an occasional hyaline and granular^ 
cast. 

Blood Cheynistry. Blood urea nitrogen was 13, the fasting blood sugar 
113 mg. per 100 cc. Although the urine was consistently sugar-free on 
the ward diet, she had a diabetic sugar-tolerance curve as follows: 


Fasting 

§ hour after 100 gm. glucose 

1 hour after 100 gm. glucose 

2 hours after 100 gm. glucose 

3 hours after 100 gm. glucose 

4 hours after 100 gm. glucose 


Blood 

Urine ‘ 

sugar. 

sugar. 
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The blood cholesterol was 390 mg. per 100 cc.; serum calcium, 10.4 mg p< 

ptoiSaTeft^^^ phosphatase, 32 uni^ 

basal 65% in 2 hours. T1 
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Pig, 1. — Abdominal strice and general configuration. 



Fig. 2. — Roentgen lay of adrenal legions aftei air injection. 
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massive adipose deposition in the viscera. The operative site and neighboi- 
ing structures showed no signs of infection or hemorrhage, the only changes 
being the expected minor exudative reaction. _ . . i i x i 

The lungs showed moderate bilateral atelectasis, due to the elevated 
diaphragm. The heart (380 gin.) was of normal size, but showed moderate 
left ventricular hypertrophy. The coronaries and endocaidiuin showed 
slight atherosclerosis with no occlusion. The aorta was the site of diffuse, 
marked atherosclerosis without calcification or ulceration. The bones Avere 
thin, and easily broken or cut, suggesting diffuse osteoporosis. T\\q liver 
(1860 gm.) Avas enlarged, soft and yelloAv in colpr. The extreme fatty, 
change Avas determined chemically, the fatty acids being 35 gm. % (nor- 
mal, 2 to 5%). The spleen (130 gm.) Avas slightly congested. The pan- 



creas appeared normal in size but Avas distinctly more firm than normal. 
The kidiieijs shoAved an infiltration Avith yelloAV deposits similar to the 
liver and they Avere slightly granular. The gasiro-inteslinal tract Av.as 
grossly normal. 

Histologic Study, This shoAved in. the heart intimal thickening Avithout 
occlusion of the coronaries and hypertrophy of the muscle fibers. • There 
Avas marked patchy atheromatous degeneration of the aorta. The hmgs 
shoAved slight congestion and edema and a mild bronchiolitis in the left 
lobe. In the liver no normal Cells AA’ere seen, the tissue consisting chiefly 
of large “seal ring’^ cells ^with moderate vascular engorgement. The 
arterioles of the spleen were thickened. In the kidney there Avas lipoid 
nephrosis and mild benign nephrosclerosis. The boiies shoAved definite 
osteomalacia. Section of the skm revealed no localized lesion that accounted 
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Table 1.-Okdeb of FiiEQtiENcy of Principal Symptoms of f 

Tumors or Hyperplasia op the Adrenal Cortex (1917 1935), 
45 Fe^haz/BS, 10 Males, 


Carcinoma or hypernephroma 

(30) 

Adenomata (14) . . 

Hyperplasia (11) 

Total 


Per cent 

* Not all cases examined lor this abnormality. 
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of Cushing’s syndrome. The incidence of the individual symp- 
toms in 55 proved cases of adrenal tumor is summarized in Table 1. 
The unexplained elements in this case are especially the high post- 
operative fever without sweating for which no adequate cause can 
be assigned. It is possible that sweating was suppressed in an 
effort to conserve sodium chloride, but no such compensatory 
anhidrosis has been described in Addison’s disease. The cause 
of death cannot be clearly stated. There was no evidence of . 
infection or hemorrhage. Adrenal insufficiency is possible, but 
it is difficult to define the degree of this condition. In favor of 
adrenal insufficiency are; (a) The small and atrophic adrenal 
remaining on the right side; (6) the premortal fall in blood pressure; 
(c) the terminal blood chemistry. Questions arising in connection 
with this evidence are as follows; A. The amount of adrenal 
tissue remaining after operation would have supported an experi- 
mental animal. Thus, one-third of one adrenal maintains the 
appearance of health in the cat. B. The fall in blood pressure is 
compatible with any critical condition. (7. The blood sodium and 
chloride were taken after salt administration and their original 
values may have been masked by this. However, the lowering 
of the sodium and chloride was not accompanied by the alterations 
in sugar and urea which might be expected on the eighth day of 
affienal insufficiency. Furthermore, the extent of the electrolyte 
changes does not exceed that described by Sunderman, Austin and 
Camac^^ as occiuring in pneumonia and other fevers. Whether 
this patient’s Ingh fever caused such changes or whether a tax 
upon adrenal function occurs in all fevers are points beyond specu- 
lation at present. Since there is no final answer to these questions, 
adrenal insufficiency is at least doubtful and the cause of death 
cannot be stated. 

The absence of one adrenal has been reported by Miloslavich » . 
Dietrich and Siegmund,-^ and a few others, and once in a case of 
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ADKENAL* COKTICAL ADENOMA 

olism. The relation of the adrenal cortex to carbohydrate regulation 
is not yet understood. However, ex'iDerimental work®* sugg^ts 
that this is not regulated by the “ salt-and-water ” hormone but 
by some other element, which may be an unknown hormone of the 

Table 2. — Carbohydrate Metabolism of 55 Cases op Proved Tumors or 
Hyperplasia of tub Adrenal Cortex (1917-1935). 
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metabolism demonstrated 
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carbohydrate utilization, after 
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Glycosuria present: 

(a) Transitory 
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(5) Well marked .... 
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35 

Cases with impaired tolerance . 




27 

49 


cortex or may be an expression of an interrelationship between the 
adrenal and the pituitary. The finding of the hyaline change of 
Crooke- in the pituitary in this patient suggests the latter mechanism. 
Summary. A case of adrenal cortical adenoma is reported in 


Table 3.— Incidence of Glycosuria in Proved Cases of Pituitary Basophilism. 

Glycosuria. Adrenal cortex. 

Number of ^ — > ^ 

cases. Present, Absent. Normal. Hyperplasia. Not noted. 


20 . 


.14 6 4 

(70%) 


11 5 

(all hud 
glycosuria) 


Incidence of Glycosuria in Relation to the State op the Adrenal Cortex. 


Cortex hyperplastic . 
Cortex normal 


Number of 
cases. 

Glycosuria. 


Present, 

Absent, 

. 11 

8 (73%) ■ 

3 

4 

1 (25%) 
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Condition op the Islands of 

Number of 
cases. 

14 


Langerhans in the Cases Exhibiting Glycosuria. 

Islands of Langerhans. 

Normal. ** Fatty.” Not noted. 
G 2 G 


vdiich the diagnosis was confirmed by operation and autopsy. 
Hie left adrraaHyas absent. The patient presented all the classical 
features of Cushings syndrome. There was no pituitary tumor 
but the basophil cells showed the hyaline change of Crooke. 
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NERVE RESECTION 



retinal arterioles and other vessels available for direct observation, 
such as those in the nail beds, lips, and conjunctiva, indicates that 
constriction is general. This has been further emphasized by the 
important experiments of Prinzmetal and Wilson*^^ and Pickeiing. 
'p]^0y have shown that the blood flow in the forearm is the same in 
patients with hypertension as in normal persons. Were hyperten- 
sion due to increased vascular resistance confined to some one area 
(splanchnic for example), the blood flow through the vessels in the 
rest of the body would be increased unless they too had contracted. 
If, on the other hand, the increased resistance is generalized and 
uniform, the blood flow in all parts of the systemic circulation will 
be the same as in normal persons— the high blood pressure simply 
overcoming the increased resistance in all areas. It is of interest 
to note, however, that the vascular lesions which are probably due 
to hypertension are usually limited to certain vascular areas. These 
lesions are notable in the kidneys, spleen and eyes, and we have 
repeatedly observed marked arteriosclerosis in the vessels in the 
meninges. These morbid vascular changes are almost wholly 
lacking in the great vascular bed of the muscles.^ 

Participation of the Nervous System in Genesis of Hypertension. 
Opinion differs on participation of the nervous system in the genesis 
of the hypertonus responsible for hypertension. The- following ob- 
servations favor the belief that the nervous system is involved. In 
many cases of hypertension marked nervous and mental in- 
stability is observed, especially early in the course of the 
disease.®- The close association of this instability 
and the appearance of hypertension has been frequently and 
justifiably stressed. It is well known that emotion produces rise 


in arterial pressure. Stimulation of various regions of the hypo- 
thalamus and cerebral cortex produces marked rise in blood pres- 
sure. 28 - 3 i. 32 . 5 i Injuries to the nervous system may be associated 
with development of hypertension.® Essential hypertension appears 
to be limited to man and chiefly to those men living under so-called 
“civilized conditions.” In animals, hypertension that appears to 
be of nervous origin can be produced either by denervation of the 
carotid sinuses®^^ or by injection of kaolin into the cisterna magna.^® 
Spinal anesthesia abolishes all vasoconstrictor impulses and conse- 
quently lowers blood pressure. The fall often is proportionately 
greater m patients with hypertension than in those with normal 
pressure. 1'* Section of anterior spinal nerve roots causes a sharp 
and prolonged fall in arterial pressiu-e.2 Injuries in which a trans- 
verse lesion of the cord has occurred in hypertensive patients have 
been tollowed by marked reduction in arterial pressure 

r mouhr Ilyfctonm Mai/ Exhi in the Absence of Central Nermus 
Connections. Eyidence that vascular hypertonus in hypertension 
IS due to an intrmsic property of the vessel wall is less extensive but 
uereitheless impressive. It consists of the observation that heat 
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explained by prevention of normal tonic impulses from reaching 
abnormally sensitive vascular musculature. 7 7 j 

Certain Problems Raised by Denerration Procedures Intended to 
Lower Arterial Pressure. One of the most important problems is 
whether with fall of arterial pressure adequate blood supply will be 
provided vital organs such as the kidneys? It was shown by 
Page^*’“ that marked reduction in arterial pressure may occur m 
patients when the fall in pressure is not sudden without change in 
urea clearance and, correspondingly, in blood flow. There was 
therefore no reason to believe that reduction in arterial pressure 
adversely affected the function of the kidneys. As shown especially 
by Freeman , 22 and Freeman, Shaw and Synder,23 the chief function 
of the vasomotor nerves appears to be to modify the volume flow 
of the blood in accordance with the needs of the body as a whole. 
After removal of this control by sympathectomy, blood flow is then 
determined largely by the metabolic demand of the local tissues. 

Since denervation must perforce be performed in limited areas of 
the body other problems are raised which require careful study. 
It may be reasoned that abolition of nervous impulses in one area 
of the body would lead to local vasodilatation, whereas the vessels 
of the remainder of the body would remain constricted, leading to 
insufficient blood flow. Actually it has been observed that when 
arterial pressure falls, relaxation at least of the vessels in the eye- 
ground occurs. The fact that relaxation occurs in vessels other than 
those which have been denervated may be in part responsible for the 
observed fall in blood pressure 'following operation. Nor have any 
signs or symptoms been noted on clinical examination of the patients 
that would lead to the belief that blood flow had become inadequate 
in other organs. 

Another problem, one of great practical importance, is whether 
reduction of arterial pressure by means of denervation in pa- 
tients suffering from hypertension is maintained. Experiments by 
Magnus^" on animals with normal blood pressure indicate that sec- 
tion of the splanchnic nerve leads to fall in pressure which lasts for 
days or weeks but then returns to the pre-operative level. 

Removal of the entire sympathetic chain causes only a temporary 
lowering in arterial pressure which soon returns to normal according 
to Cannon.® Grhhson®® states that complete sympathectomy will 
not permanently alter blood pressure of normal dogs longer than 
94 to 225 days. The pressure after sympathectomy remains at a 
higher level than would be expected after withdrawal of all vaso- 
constrictor tone (e. g., by spinal anesthesia). From this observa- 
tion, Uilson, Roome and Crimson®® suggest that the function is 
taken over by a peripheral vasoconstrictor mechanism. Studies by 

age and Heuer^®® on patients subjected to section of the anterior 
nerve roots (Adson-Brown operation) demonstrated that in some of 
the patients the return of arterial pressure to its high level occurred 
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Partial answers to these problems of varied nature are to be found 
in the evidence of experimental nature referred to in each case. 
It is obvious, however, that in the last analysis the answers depend 
upon careful and prolonged observation of patients. The record of 
each patient is therefore set forth in some detail in this study , since 
some of the questions which have been raised appear to be readily 
answered by this means. 

Spluiicliuic News Resection iu Probably the first to suggest 

splanchnic nerve resection as a treatrnent for_ hypertension were 
Danielopolu,^- Bruening and StahP and i?ende'*“ in 1923.^ Jean^® had 
previously recommended it for relief of pain of gastric crises. Fieri,'*® 
Durante^'* and SantuccP® reported on 4 patients subjected -to opera- 
tion. The data which were published are so meager that one cannot be 
certain of the results of the operation. Craig and Brown“ studied 
some of the effects of both unilateral and bilateral resection much 
more carefully in 5 cases. The infradiaphragmatic approach to the 
nerves was employed and after section of them, the lumbar sympa- 
thetic chain was broken by removal of the first or second lumbar 
ganglion. Symptomatic relief was often observed, but arterial 
pressure was not reduced sufficiently to consider the procedure of 
marked therapeutic value. They showed conclusively that the 
operation was a relatively safe procedure and was not followed by 
any untoward effects. They believed that it might be of value in the 
early stages of the severe progressive form of essential hypertension 
in young persons. 

The operation has been subsequently taken up by a number of 
surgeons, notably by Feet. Detailed studies of their cases have not 
as yet appeared. Fralick and Feet®*- reported operations on 90 
patients. The results have been observed in 36 cases from 5 to 22 
months after operation; 5 were symptom-free and maintained 
normal blood pressure; 2 showed resolution of the morbid changes in 
the fundus due to malignant hypertension and 1 patient disappear- 
ance of angiospastic retinitis; 18 showed an appreciable drop in 
blood pressure and the pressure in 13 was unaffected. 

_ The operation has been performed for other purposes than reduc- 
tion of arterial blood pressure, de Takats and Cuthbert*®“'® re- 
ported that it increases the sugar tolerance particularly of juvenile 
diabetics. Temporary but marked effect of the operation in pre- 
venting the appearance of hemoglobinuria following chilling of the 
feet of a patient suffering from paroxysmal hemoglobinuria were 
observed by Ernstene and Gardner.*^® 


n -S? . M * pressure measurements were made at 

9 30 .UM. daily with the patients m bed. During the pre-operative period 

mU nf consisted of a month or more, they were not allowed 

atlm bu hlnnO^ purpose. .After operation the patients were aUowed up 
iinpf ’ +1 ^ ^ ^ pressure measurements were made wMle they were in bed 

coJpar/bl? S 
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'fchrouch the fibers of the serratus muscle and the underlying fascia covering 
thS mLcles of the spine. These are lifted from the ribs and retracted 
toward^he mid-line. The eleventh rib is exposed and a segment approxi- 
rSy 6 ci^ long next to the spine is resected. The mtercosta muscles 
are carefully raised from the underlying pleura and those 
and twelfth ribs divided. The pleura is carefully separated from the bodies 
of the vertebrge and retracted and as the dissection is carried more deeply 
toward the anterior margin of the vertebral column, the lower doraal ganglia 
are first brought into view lying upon the anteriolateml surface ot t ie 
vertebral bodies and at a deeper level the great splanchnic nerve, ilie 
latter is grasped, dissected free to the point where it penetrates the dia- 
phragm, and a segment often 6 to 8 cm. long is resected. In the course ot 
this dissection the small splanchnic, and occasionally the smallest splanchnic 
nerve, are identified together with the sympathetic fibers connecting them 
with the lower dorsal sympathetic ganglia. The ganglia together ivith the 
small splanchnic nerve are freed and are removed. In no instance has there 
been any untoward bleeding and the wounds have invariably been closed 
with silk without drainage. 


•Of the 9 patients included in this report, the bilateral operation 
was performed at one sitting in 5, at two sittings in 3. In 1 patient 
a right splanchnic resection only Avas performed. On 1 patient a 
small tear in the pleura occurred in the course of the procedure but 
resulting slight pneumothorax failed to provoke any untoward ' 
symptoms. With the exception of one instance of postoperative 
pleural effusion, there were no postoperative complications, and in 
all cases the Avounds healed per primam. 


Case Reports. Case 1 (No. 9533). This patient, a 46-year-old house- 
Avife, complained of precordial pain for the past 7 months. Hypertension 
has commonly occurred in members of her family. An abortion Avas per- 
formed 9 years ago, but since then she has borne children. Tempera- 
mentally she is excitable, impulsive, often very irritable and Avorries over 
unimportant things. In the past feAV years she has noticed that urticaria 
appears on her skin Avhen she becomes nervous. She cries easily and Avithout 
apparent cause. Her memory is not nearly so accurate as formerly. She 
has had frequent headaches for many years. She tires easily. Precordial 
pain is often brought on by excitement and is said to be relieved by nitro- 
glycerine. Menstruation became irregular 5 years ago, and stopped 2 
years ago. Her blood pressure Avas found normal 9 years ago but was ele- 
vated a year later during her first pregnancy. Tavo years later arterial 
pressure varied from 185/95 to 220/125 mm. Recently, the subjective 
symptoms have become so severe that she has been incapacitated. She 
was kindly referred to us by Dr. Maurice T. Root of West Hartford, Conn. 

Physical examination showed that she was a thin, high-strung woman 
appearing chronically ill. The eyegrounds were normal. Tonsils had been 
cleanly removed. Heart rate Avas 88. A soft systolic murmur Avas heard 
at the apex. Peripheral vessels Avere thickened (Grade 1). Roentgen ray 
examination shoAved the cardiac silhouette to be normal. The electro- 
cardiogram Avas normal. 


Although there appeared to be a large neurotic element associated Avitl 
hypertension in this patient, the arterial pressure did not fall under complete 
o?o sedatives. During a month of observation it varied from 

wn. 1 on/n n diastolic. The average pressure 
M Wn 1“'"® no sipnficant relief from the subjective sybiptoms 
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On June 19, 1935, right supradiaphragmatic splanchnic resection was 
performed and left supradiaphragmatic splanchnic resection on 
Except for some stiffness of the muscles oi the back, the J 

course rvas uneveulful. Blood pressure varied rather 

after operation, but became stabihzed at an average of 178/110 mm. dur n^ 
the 21 days rest in the hospital after operation. It varied from 190, to 
168 mm., systolic; and 118 to 96 mm., diastolic. The subjective s 3 raptoms 
were moderated but did not disappear. Headaches and precordial pain 
were much, less severe, but emotional instability continued unabate . 
Arterial pressure years later was about the same as operation* 

She felt somewhat better in that she was less nervous and had fewer head- 
aches. 


Suviinary of Case 1 . A woman aged 46 with essential hypertension 
probably beginning during her first pregnancy 8 years ago, exhibited 
many signs and symptoms of a highly developed neurosis. 
Splanchnic resection lowered arterial pressure temporarily, but 
within 6 months it has resumed its pre-operative level. The arterial 
pressure was about the same If years later but headaches were less 
frequent, precordial pains had disappeared and she tired less easily. 
It was om’ opinion that she had been aided mentally by the operation 
without marked physical change. 


Case 2 (No. 9685). This patient, a 48-year-old Swiss housewife, com- 
plained of nervousness and irritability. Her past health. was always excel- 
lent. She had hot flashes, spots before her eyes, cried and blushed easily. 
Her menstruation was regular, but was always rather scanty. She noticed 
no change in it. 

On physical examination she was found to be very overactive. There was 
a marked flush over her face and the skin of her face and hands and feet 
was moist. The arterioles of the fundi showed Grade 2 constriction and no 
perivasculitis. They were not tortuous. The veins was dilated (Grade 2) 
with very slight if any arteriovenous compression. The thyroid gland was 
diffusely enlarged (Grade 1). The heart was very slightly enlarged 
(Grade 1). There were no murmurs; As and Ps were not accentuated. 
Peripheral vessels were not thickened. Superflcial and deep reflexes were 
hyperactive. Roentgen ray of the skull showed Grade 1 pineal calciflca- 
tion and a small but normal seUa. The blood pressure ranged from 260 
to 210 mm. systolic, and 130 to 106 diastolic, with an average pressure of 
230/120 mm. 

_ On December 14, 1935, bilateral supradiaphragmatic splanchnic resec- 
tion ^yas performed.' Except for some abdominal distention and difficulty 
m voiding, the postoperative course was uneventful. Within 10 days the 
patient was up and about. _ The basal metabolic rate before operation was - 
-(-24; 2 weeks after operation it was —9. There was no change in renal 
efficiency. Her nervousness continued. Blood pressure varied from 160 
to 194 systolic and 96 to 120 diastolic. The average was 180/110 mm 
during the period of hospitalization of 1 month, but 9 months after opera- 
tion it has risen to 220/122 mm. ^ 

Five months after operation the symptoms and signs of adenomatous 
goiter were sufficiently marked to justify subtotal thyroidectomy. One 
month before this operation the basal metabolism was 4-22 and it fell to -4-6 
- weeks after operation. No signiflcant change in arterial pressure occurred 
She appeared to be less restless. • ' 


Summary of Case 2. This 48-year-old woman suffered from 
essential hypertension and adenomatous goiter. Renal function 
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was normal. One year after splanchnic resection and 9 inonths 
after subtotal thyroidectomy, arterial pressure was unchanged from 
its pre-operative level. She is less nervous than before thyroidec- 
tomy, but otherwise there has been little change in her clinical 

condition. 


Case 3 (No. 9543). A 37-year-old housewife, complained of weakness, 
excessive nervousness, insomnia and palpitations for 2-2 years, bhe was 
irritable, impulsive and worried much. She blushed ana cried often with- 
out apparent reason. Since the onset of the present illness there was a 
decrease in menstrual flow. 

The present illness was first recognized 3 years ago. She noticed swelling 
of the ankles during the fifth month of her first pregnancy. Two months 
later she had a miscarriage. _ Her blood pressure was said to be elevated and 
protein was found in the urine. Hypertension has persisted. 

The patient was a small, nervous woman, appearing very restless. The 
disks of the eyegrounds were slightly hyperemic (Grade 1) the arterioles 
were slightly tortuous (Grade 1) and in a number of places there was slight 
arteriovenous compression. The thyroid gland was not palpable. The 
heart was not enlarged and the sounds were of good quality. There was a 
fine tremor to the outstretched fingers, but no other signs of Graves’ disease. 
The deep reflexes were overactive but equal, on both sides. Roentgen ray 
revealed that the sella turcica was normal. The basal metabolic rate was 
-1-25% on admission and -1-25% 16 days later. The blood pressure varied 
from 220 to 184 systolic and 140 to 104 diastolic, and averaged 200/120 mm. 
during 23 days of rest in bed. The Wassermann reaction Avas negative. 

On June 28, 1935, splanchnic resection was performed. The post- 
operative course was uneventful. For a period of 3 to 4 months she felt 
better; symptoms and signs of the “hypertensive diencephalic syndrome” 
continued unchanged. One year after operation the arterial pressure 
averaged 194/114 mm. and she again complained of palpitations, restless- 
ness and extreme nervousness. 


Summary of Case S. This 37-year-old woman suffered from 
essential hypertension. It may have begun during her first preg- 
nancy. The disease appears to be quite benign. Bilateral splanchnic 
resection was associated Avith a moderate fall in arterial pressure and 
a feeling of Avell-being Avhich lasted only a few months. Now 1^ 
years after operation, the pressure is at its pre-operative level and 
restlessness, nervousness and palpitations have returned. 

Casb _4 (No. 9611). This 35-year-old man complained of dizzy spells, 
palpitations and shortness of breath on exertion for 3 months. He suffered 
possibly from acute nephritis with slight hypertension 8 years ago. Arterial 
pressure 8 months ago was found to be 240/138 mm. 

The patient Avas found to be a short, thin, wiry man not appearing ill 
The arterioles of the fundi Avere constricted (Grade 1), but there was no 
perivascular reaction or tortuosity. The tonsils were chronically inflamed. 
The heart Avas not enlarged; its rate Avas regular but rapid with a soft blowing 
^'stohc murmur at the apex. Peripheral vessels were thickened (Grade 2) . 
ilie sella turcica appeared normal to Roentgen ray. The systolic nressure 
varied from 226 to 200; the diastoUc from 140 to 116 mm.; average 210/130 
for a month s period. This patient appeared weU suited for operation since 
no renal damage was present, cardiac enlargement had not occurred and the 
retinal changes were minimal. 
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Bilateral supradiaphragmatic splanchnic resection 
October 17, 1935. Convalescence was uneventful, 

Ster a marked fall slowly rose to an average of 182/118 (systoUc 194 to 
170 mm.: diastolic 124 to 110 mm-.) durmg a period of 4 weeks. One yeai 
after operation the average pressure was 218/130. _ He no longer complains 
of dizzy spells or palpitations, but he becomes fatigued veiy easily. 


Sum/inaTy of Cass 4* This 35-year-old man. had essential hypei- 
tension with slight morbid vascular change and normal lenal 
efficiency. Splanchnic resection caused a fall in arterial pressure 
which lasted for 2 months. It then regained its original level. 
The operation does not appear to have influenced the course of the 


disease. 


Case 5 (No. 9679). A 25-year-old telephone operator complained of 
severe headaches for the past 3 years. She had always been well until the 
present illness, except for scarlet fever at 4 years of age and typhoid at 16. 
Appendectomy was performed 9 years ago, and tonsillectomy 6 months ago. 
She was impulsive and irritable, and easily fatigued. In the past 3 years, 
she noticed that she cried spontaneously and also that blushing was marked. 
Menstruation was scanty but regular. She was overse.xed. Five years ago, 
it was known that her blood pressure was normal; 3 years ago it was found 
to be slightly elevated and 1 year ago was found to be 200/140. She noticed 
that in the past 5 months on climbing one flight of stairs she became short 
of breath. Her ankles have not swelled. 

Physical examination showed that the patient was highly nervous. The 
skin over the face and upper chest was covered with perspiration and there 
was a mottled .-blush over this area. The arterioles of the ocular fundi 
showed sausage-shaped constriction (Grade 2) with slight perivascular 
' reaction (Grade 1). There was arteriovenous compression (Grade 2) in 
certain places. The veins were not unusual and there were no hemorrhages 
or exudates. There was a marked carotid pulsation in the neck. The thy- 
roid gland was diffusely enlarged (Grade 1) but it was soft and there were no 
nodules„ The heart rate was 80 to 92 and there was a short systohc whiff at 
the apex. The aortic second sound was markedly accentuated. Hoentgen ray 
of the chest showed the total transverse diameter of the heart 11.2 cm., the in- 
ternal chest diameter 25.5 cm. There was moderate elongation of the aorta 
without widening. A Roentgen ray photograph' of the skuU showed that the 
calvarium was moderately thickened and there was especially heavy calci- 
fication over the frontal bones. There was apparent erosion of the posterior 
cUnoid process. The pituitary gland itself was hot encroached upon. The 
pineal gland was calcified (Grade 1). The cold pressor test showed, a re- 
sponse of 28 mm. systolic and 12_mm. diastolic. The blood pressure varied 
from 206 max imum to 170 minimum systolic, and maximum diastolic of 
126, minimum 106. The average pressure was 180/120, over a period of 1 
month in bed. The basal metabohsm was —2.6 %. 

Splanchnic nerve resection was performed on the right side. The nerve 
was found to be unusually large. The convalescence was uneventful and 
within 6 days she was up and about. The blood pressure was somewhat 
lower; during the period of 24 days'after operation it varied from 140 to 170 
systohc, and 90 to 108 diastohc (mean pressure, 160/100). Within 3 months 
the arterial pressure had returned to its pre-operative level. Headaches 
have been reduced in intensity and frequency (10 months after operation) 
and this appears to have been the only benefit derived from operation. 


Summary of Case 5. This 25-year-old patient suffered from mild 
essential hypertension of 2 years’ duration. Headaches and easy 
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fatigability were the most marked symptoms. Unilateral splanchnic 
resection reduced the arterial pressure temporardy, but within 3 
months it returned to the pre-operative level. The only bene 
derived from operation appeared to be reduction in the fiequency 
and intensity of the headaches. 

Case 6 (No. 9582). A 34-year-old Italian housewife complamed of head- 
aches for about 10 years. They have become very severe and occur alinost 
every day. Five years ago her second baby was _born,_ and during the last 
months of pregnancy she developed edema, which disappeared after de- 
livery. She was told that she had hypertension at that time. She noticed 
palpitations for the fii'st time 4 years ago. In the past 2 years, si^s and 
symptoms -characteristic of the “hypertensive diencephalic^ syndrome 
have become increasingly prominent. She is overexcitable, irritable and 
worries greatly. 

The eyegrounds showed moderate papilledema. The arterioles were con- 
stricted, in many places to the point of complete obliteration, and the veins 
were dilated (Grade 3). There were no hemorrhages nor exudate. The 
thyroid gland was diffusely enlarged (Grade 1) but no other physical signs 
of hyperthyroidism were found. There was a marked systolic thrust in the 
jugular notch. The heart rate was very rapid. The sounds were of good 
quality and there were no murmurs. The electrocardiogram showed the 
T-wave upright in Lead I, and inverted in Leads II and III. Conduction 
time was 0.12 seconds. Sinus tachycardia was present and also intra- 
ventricular heart block. Roentgen ray examination showed the sella 
turcica to be normal. The basal metabohc rate 4 months ago was -1-33, 
and at present it is 4-32 as -measured on two occasions. The cold pressor 
test showed a rise of 8 mm. systolic and 12 mm. diastolic. The blood 
pressure varied from 192 to 232 mm. systolic and 112 to 144 mm. diastolic, 
the average pressures being 216/126 mm. during 26 days in bed. 

Bilateral supradiaphragmatic splanchnic resection was performed on 
November 5, 1935. Postoperative convalescence was uneventful, except 
for a small left pleural effusion directly following the operation. On the 
tenth day the patient was up. There was a rather remarkable change in the 
fundi. Papilledema had markedly regressed. The arterioles were of normal 
caliber. There was no arteriovenous compression. The veins were of normal 
size. There was no exudate or hemorrhage. The blood pressure averaged 
150/90 over a period of 5 weeks after operation with a systolic mnyiTnnTn of 
170 and minimum of 138 ; diastolic ma.ximum was 106, minfmnm 78. Within 
5 months the blood pressure returned to the pre-operative level. The 
frequency and severity of the headaches were much reduced for a period of 

1 year after operation. The eyegrounds remained normal during that 
period. 

Summary of Case 6. This patient suffered from moderately 
severe essential hypertension. The most remarkable featme of the 
case was the occurrence of papilledehaa and severe arteriolar con- 
striction in the eyegrounds. Following operation, after a fall lasting 
several months, the blood pressm-e level returned to very nearly 
the pre-operative level. In spite of this, the morbid fundus changes 
disappeared and after 1 year the eyegrounds were still normal. 
Moderate subjective improvement occurred. 

Case 7 (No. 9651). A 25-year-old salesman had epileptic attacks for 

2 years, and about twice a month since then. It is impossible to date the 
onset of his hypertension. It was found at the time of onset of the epilepsy 
Headaches were the only symptom and these were not severe. 
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low renal efficiency, it was believed that reduction of the elevated arterial 
pressure might prolong nfe. aiteuai 

Bilateral splanchnic resection was performed on July 1 1, 1935 Followinc 
operation, small pleural effusions occurred, but these soon disappeared 
bix weeks later, moderate regression of the fundus changes had occurred 
but there was no improvement in renal function. Arterial pressure varied 
ti-om 170 to 190 mm. systolic and 106 to 118 mm. diastolic. SLx months 
after operation the pressure had returned to its original level and retinal 
changes were again present. Two months later death occurred from renal 
and cardiac failure. 


SuTiiVKiry of Cuss S. Phis 25-year-oId man suffered from malig- 
nant hypertension with markedly reduced renal function. In spite 
of this, his general clinical condition was excellent, and he ivas 
almost without symptoms. Since arterial pressure was high and 
apparently causing morbid vascular changes, bilateral splanchnic 
resection ivas performed in an effort to reduce the pressure. Reduc- 
tion occurred for a period of 3 months and definite regression of 
the pathologic changes in the eyegrounds was observed. Renal 
efficiency did not improve. Within 6 months, the arterial pressure 
rose to its pre-operative level and the disease resumed its progress 
ending with renal and cardiac failure 7 months after operation. 


Case 9 (No. 9600). An 18-year-old girl considered herself healthy until 
2 jmars ago when severe headaches began. Shortly thereafter, she had a 
convulsion. Her blood pressure was measured and found to be 140 mm. 
Headaches became more severe and were associated with nausea and vomit- 
ing. They were often followed by attacks suggesting epilepsy. Tingling^ 
in the hands and feet was noted, shortly followed by stiffening of the' 
muscles of the body. She became stuporous and ' moderately cyanotic. 
The attack was usually terminated by vomiting. Arterial pressure taken 
shortly after it was 290/186 mm. on one occasion. The attacks usually 
appeared during the week preceding menstruation and seldom occurred 
until the next period. Recently they have increased in frequency. Now 
they may occur at any time. She has never had any signs or symptoms 
suggestive of the “hypertensive diencephalic syndrome." 

Physical examination showed her to be weU-developed and not appearing 
ill. Very marked papilledema was observed in both disks. The arterioles 
were irregular and showed moderate perivascular reaction (Grade 2)._ In 
many places they were obliterated. In some sectors the small arterioles 
were surrounded by hemorrhages. Hard white e.xudate occurred in small 
patches throughout the fundi. In the left fundus there was an early stellate 
figure. The heart was slightly enlarged (Grade 1). a . , i i 

Roentgen ray picture of the skull showed that the sella was flattened and 
bridged across. Spinal fluid pressure was 220 mm. of water, and arterial 
pressure was 232/160 mm. Blood and spinal fluid Wassermann reactions 

""^^e^had^^number of attacks such as those described above while in the 
hospital. It was difficult to be certain that the rise m artenal pressure was 
paro.xysmal in nature because pressure measurements could be taken on y 
at the termination of the attack after she had undergone severe physical 
strain. During the pre-operative period of observation arterial 
averaged 242/160 mm.; systolic range, 264 to 210 mm.; diastolic 186 to 
146 mm. 
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On 'October 1, 1935, bilateral splanchnic resection was performed. 
Throughout the operation the blood pressure remained markedly elevated. 
This was an unusual occuri’encG as all of the other patients showed marked 

reduction. , , j e. j.- 

Convalescence was rapid and uneventful. Eighteen days after operation 
she suffered an attack strongly suggestive of a transient apoplexy. Right- 
sided weakness of the hand and foot apipeared and she was unable to speak. 
This passed off in about an hour. _ Retinal changes were more marked than 
before operation and she complained of blurred vision. Arterial pressure 
averaged 230/158 mm. for a month after operation. 

She was readmitted 2 months after operation, in the meantime having 
had an attack of acute cardiac failure and bec 9 me totally blind. Papill- • 
edema was extreme with almost complete obliteration of the arterioles. 
It appeared that the blood supply to the retina had been choked off. All 
signs and symptoms pointed to cardiac and renal failure. She died 4 months 
after operation. 

Autopsy (Dr. C. P. Rhoads, 3 hours after death) confirmed the clinical 
diagnosis. The kidneys in particular showed marked morbid changes. The 
intima of the arterioles was extremely thickened leading almost to occlusion. 
The glomerular basement membrane was uniformly very marked thickened. 
Some increase in A’^ascular endothelial nuclei was observed. Diffuse increase 
in interstitial connective tissue had occurred. The tubules were atrophied 
and dilated. 

A plum sized tumor was found in the region of the right adrenal. Its 
appearance on microscopic examination was typical of a neuroblastoma. 
Trichloroacetic acid and aqueous extracts of the tumor were prepared and 
tested on anesthetized cats for epinephrine. None was found, thougli control 
extracts prepared from the patient's adrenal glands showed large amounts. 

Summary of Case 9. This 18-year-old girl suffered from malignant 
hypertension which ran its course in 2 years. The disease was 
characterized by the early appearance of renal and cardiac failure 
and blindness. Bilateral splanchnic resection appeared to have 
no influence upon the course of the disease or its signs and 
symptoms. 

Summary. 1. Splanchnic nerve resection with interruption of 
the thoraeic sympathetic chain was performed on 9 patients. Six 
of them were cases of essential hypertension varying in severity 
from mild to severe and in age from 25 to 48 years, Of the other 3, 
1 (aged 25) suffered from early malignant hypertension and the re- 
maining 2 (aged 18 and 25) from severe malignant hypertension. 

2. Splanchnic nerve resection was well borne in all patients, and 
there have been no complications or fatalities. We have been 
unable to detect that the patients "have been harmed by the opera- 
tion. The reduction in arterial pressure which occurred following 
operation was marked but within 6 months it had returned to the 
pre-operative level in all patients. Subjective improvement con- 
sisting of lessening in frequency and severity of headaehes, ease of 
fatigue, nervousness, tenseness and irritability, occurred in 6 of the 
patients wuth essential hypertension, but in 3 improvement lasted 
less than a year. Improvement in those with malignant hyper- 
tension was transient. 
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3. Renal efficiency was unaffected by the operation. It also 
apf^ared to have no marked effect on the heart as judged by electro- 
, cardiographic records or Roentgen ray photographs (Table 1). 
JNo consistent change was observed in the pressor response to immer- 
sion of the hand in cold water (Hines and Brown test^’'). In 1 case 
of essential hypertension 'and 2 cases of malignant hypertension 
papilledema disappeared but reappeared in the latter cases within 
several months. Reduction in intensity of the constriction in the 
retinal arterioles occurred in all of the cases except 1 with malignant 
hypertension (similar cases are reported by Pralick and Peet-‘) 
demonstrating that arteriolar relaxation occurs in regions other than 
those denervated. In most of the patients constriction has returned 
after several months. 

4. The therapeutic results in this small but representative group 
of cases do not appear to us to be encouraging. 


Table 1. — Electrocardiogbapiiic anb Cabdiac Shadow Records or Patients 
Before and After Splanchnic Resection. 



i 

1 Time in 
• weeks 

1 before . 
i and after 
{ operation. 

1 

1 Electrocardiogram. 

1 

Time in 

1 ^leasurement of heart 
j on Roentgen ray plate. 

Ca.‘»e No. 

Ti. 

Tz. 

Ti. 

Conduction 

time, 

in ficcondfl. 

weeks 
before 
and after 
operation. 

Transverse 

diameter, 

cm. 

j Internal 
j diameter 
of chest, 
j cm. 

1 

G before 

+ 

+ 

+ 

0.19 

3 

11.0 

24.7 


32 after 

+ 

+ 

+ 

O.IG 

52 

. 11.4 

23.3 

2 

3 before 

+ 

+ 

— 

0.15 

3 

12.5 

24.3 


32 after 

+ 


— 

0.15 

, . 

12.4 

24.4 - 

3 

3 before 

+ 


+ 

0.18 

0 

12.0 

22.4 


GO after 

+ 

“f* 

“b 

0.14 


13.2 

23.5 

4 

3 before 

+ 


+ 

0.12 

3 

10. 0 

23.5 

6 

2 before 

+ 

+ 


0.14 




i 

20 after 

+ 

4 * 


0.13 




G* 

12 before 

+ 


i- 

0.15 

2 

12.2 

23-5 


40 after 

+ 


— 

0.12 

40 . 

12.5 

23.0 

7 

3 before 



+ ■ 

0.15 

3 

15,5 

32,0 

8 

3 before 

rfc 


st: 

0.19 

1 

14.5 

20.5 


22 after 

rfc 

•f 

+ 

0.15 

22 

14.8 

20.9 

9 

1 before 

+ 

-f 

+ 

0.15 

2 

10.2 

23 , 5 


8 after 


+ 


0‘10 

8 

14.1 

25.7 


* Intraventricular heart block present. 
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Physical Therapeutic Methods in Otolaryngology. By Abrailui 
R. Hollender, M.D., F.A.C.S., Associate in Laryngology, Rhinology, 
and Otology, University of Illinois College of Medicine; Fellow of the 
American Academy of Ophthalmology and Otolaryngology. Pp. 442; 
189 illustrations. St. Louis: The C. V. Mosby Company, 1937. Price, 
S5.00. 

The author is to be congratulated on both his presentation and choice 
of collaborators. The literature on otolaryngology of today is so filled with 
references to certain types of physical therapy that inteUigent reading 
demands some knowledge of these procedures. In this book all such 
methods are clearly explained and an attempt has been made to evaluate 
their worth. A complete bibliography is included which will be of great 
help to the busy otolaryngologist who wishes to secure more detailed 
information upon any particular one of the subjects discussed. 


The M.,vnage.ment of Obstetric Difficulties. By Paul Titus, M_.D., 
Obstetrician and Gynecologist to the St. Margaret^ Memorial Hospital, 
Pittsburgh; Consulting Obstetrician and Gynecologist to the Pittsburgh 
City Homes and Hospital, Mayview, and to the Homestead Hospital, 
Homestead, Pa. Pp. 879; 314 illustrations, including 4 color plates. St. 
Louis: The C. V. Mosby Company, 1937. Price, 88.50. • 

This new work, representing an effort to aid jiractical physicians in 
meeting and contending with obstetric emergencies, proceeds at 
concisely to the recognition and treatment of abnormal conditions. I he 
book opens with an interesting discussion of the present trends m obstetric, 
practice and problems of the day, such as maternal welfare,^ traimng oi 
students and physicians in obstetrics, the. trend toward speciahzation m 
practice and the increasing hospital service in many areas. - 

The text begins with an excellent discussion of the causes and fact 
and treatment of sterility which is followed by a section on the dimcifities 
in diagnosis of pregnancy. Following chapters on the i . 

pregnancy, labor and puerperium and obstetric operations, t e , 

injuries and abnormal conditions of the newborn are discusse . 
closes with 4 chapters on general topics: the, . .1 obstetric 

operations, the pre-natal, postpartum, postoperative ® . nojilfrpqm 

patients, a separate chapter on the various forms of 
anesthesia, technique of each and a final chapter ^J^PP,, fpf>].ninue of 
describing various types of intravenous injections and 1 

’"^T^ul'r^Ss 49.2% of pregnancy in his f 

impression of treatment by means of hormonal ^ nrohibitive 

uncertain, the underlying basis not clearly underst , , the 

and distinct harm may result in some ^“stances The author 
treatment of varicose veins durmg pregnancy a . Jj^^cv^ but 
rare instances. - He does not favor SSSt S the . 

would perform the operation after , Prirm Cesarean section 

frequent occurrence of necrobiosis. He Under 

for generalized peritonitis as a result of a con^ ^nreanant woman 

the treatment of syphilis he states, SyP^^« 't ere 

should be treated as vigorously as in the non-pregnant woman. 
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are many workers who feel that the treatment should consist only in a 
sufficient effort to prevent the child from being born a congenital syphilitic. 
The author expresses an extremely radical opinion on the treatment of 
hs^datid mole and chorioepithelioma. 

The author recommends breaking up the breech even before full dilatation 
occurs, but does not follow this by any effort of traction. Braxton-Hicks 
version is recommended for placenta prmvia in the home. Very careful 
analysis of the individual case in the hospital should determine which of 
the described treatments is to be chosen. The use of blood transfusion in 
various hemorrhage conditions is stressed. Emphasis is placed on the 
recognition of contracted pelves as the basis of proper inanagement of 
labor in such instances. The subject of pelvimetry, clinical and roent- 
genologic, is thoroughly presented as is also the management of dystocia 
from contracted pelvis. 

Obstetric operations are described in detail with good accompanying 
illustrations. The' low cervical section is preferred and the author men- 
tions that both in this and classical section it is his practice uniformly to 
pack the uterus, using the De Lee shuttle with gauze attached. In his con- 
sideration of puerperal infection, the author describes the technique used 
in his hospital and makes the statemeiit that complete masking of all 
patient contacts and the vaginal instillation of antiseptics has reduced his 
maternal morbidity from 18.9 to 8.92%. His well-known theories and 
treatment of hyperemesis gravidarum and toxemia of late pregnancy are 
succinctly set forth. 

Space forbids a discussion of the author’s personal opinions as to many 
other obstetrical complications. His teaching and technique should be of 
interest, not only to the general practitioner in quickly available directions 
in any emergency, but to the hospital chief who may wish to compare his 
preferences under such circumstances with those here so clearly and tersely 
set forth. P. W. 


Modern Urology. In Original Contributions by American Authors. 
Vol. I. General Considerations — Diseases of Penis and Urethra — Dis- 
eases of Scrotum and Testicle— Diseases of Prostate and Seminal Vesicles. 
Vol. II. Diseases of the Bladder— Diseases of the Ureter — Diseases of 
the Kidney— Radiation Therapy of Tumors of the Genito-minary Tract. 
Edited by Hugh Cabot, M.D., LL.D., C.M.G., F.A.C.S., Professor of 
Surgery, The Mayo Foundation, Graduate School of the University of 
Minnesota, and Consulting Surgeon to The Mayo Clinic, Rochester, 
Minn; formerly Dean and Professor of Surgery in the Medical School of 
the University of Michigan, Ann Arbor, Mich. Pp., Vol. I, 951; Vol. II, 
862. Illustrations: Vol. I, 546 and 12 plates (some in colors); Vol. II, 
374 and 9 colored plates. Third edition, thoroughly revised. Phila- 
delphia: Lea & Febiger, 1936. Price, $20.00. 

The last edition of this encyclopedic work appeared 12 years ago. So 
many changes have taken place that the present edition is practically a 
new work, to which 35 American authors have contributed. The first 
volume deals with general considerations, such as methods of diagnosis in 
lesions of the urinary tract, the use of the cystoscope, and syphilis of the 
gemto-urinary organ, and with the diseases of the penis, the urethra, the 
scrotiim, testicle, prostate and seminal vesicles. In the second volume 
are discussed the bladder, the ureters, kidneys, and the tumors of the 
gemto-urinary tract. To illustrate the scope of the work, the contents of 
the section on the kidney may be cited: there are chapters on the embryol- 
ology, anatomy, physiology and function of the kidney; on modern tests 
ot renal function; on anomalies of the kidney, hydronephrosis, movable 
Kidney, injuries to the kidneys; infections (including separate chapters on 
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scliistosoniiasis, renal ecchinococcosis, and tuberculosis), stones in the 
kidney and ureters, and of tumors of the kidneys. 

Each chapter is profusely illustrated by well-selected plioto^xraj)]!?, 
diagrams and drawings, many of the later being remarkable for their com- 
bination of artistic excellence and strict adherence to anatomical detail. 

It need scarcely be stated that these books are an invaluable reference 
work for the general practitioner, as well as a working tool for the specialist. 

B. L. 


St. Thomases Hospital Repouts, Second Seuies, Vol. I. Editors: 
PnoK. 0. L. y. S. De Wesselow, Mu. C. AIax Page, assisted by Mn, N. 
R. Bauuett, Du. J. St. C. Elkington, Du. A. J. Wuigeev. Pp. 199; 
illustrated (3 in color). London: St. Thomases Hospital, 193G. Price, 
7s. Gd. 

This, the “senior Borough hospital” of lAjndon, was the first— by a 
few nionths— to issue a volume of reports, 100 3’ears ago. After various 
vicissitudes, the reports in 1870 began a single volume annualK" whicli 
lailerb' “have mainly consisted of arid statistical tables.” The present 
volume is the first of a new t3"pe “which will aim in a scries of original 
articles at a reflection of recent work carried out in tlie Hospital.” It 
will 1)0 interesting to sec how well and how long it can survive the inevitable 
trend of the stall members to present their best work in the recognized 
journals of wider distribution. If tlie excellence of tlie 20 articles that 
comprise tlie first volume is maintained, its success should be assured. 

E. K. 


IJuoLOGicAL Roentgenology. By AIiley B. Wesson, M.D., Ex-Prosi- 
dont, American Urological Association, and Howaud E. Ruggli:s, M.I)., 
Roentgenologist to Ujc Univer.sit3' of California Hospital, St. Luke’s 
Hospital and Clinical Professor of Roentgenology, Univcrsit3^ of California 
Medical School. Pp. 2G9; 227 illustrations. Philadelphia: Lea & 
Febigcr, 193G. Price, S5.00. 

This book fulfills its intended purpose; that is, “to meet the needs of 
the jilu’.sician who wants to learn to interpret urograms, be he urologist, 
roentgenologist, general practitioner or interne.’^ It is an excellent, corn- 
jiact and fairl3' complete treatise on roentgen diagnosis of urologic disease. 
It maintains the high standards of the previous wilings of its authors.^ 
The text, wliich is concise 3'et fairlv' comprehensive, includes a brief 
hisior\’ of urograjiln* and a discussion of the neccssar}' equipment ns well 
us the technique for retrograde stud3' of the urinar\' tract. Indications and 
cfMitraimlicatums for the retrograde and the intravenous methods of study 
are presented. A di.seussion of the roentgenologic apjiearaiice of tlie 
normal urinar3' tract is followed b3' chapters concerned with the Roentgen 
and clinical diagnosis of disease jiroccsses and anomalous conditions which 
nfTcct the urinar3' tract. 

Because of the extensive source of films and case histories, supplied l>y 
members of the American Urological Association, this book jire-ents many 
umr-ual rtientgenognims. The cliaptor ()n congenital ariomalies of^ the 
kidney and ureter is particularh' interesting fnnn the .-tandt)oint of the 
more uncommon Roentgen appearances. Tlie chapters concerne<l witli 
tin* di-cu‘irion of lualronciilirosis, tuberculosis, stones and tumors are well 
planned and each precede<] In* an outline of its content-. A genco>us 
i/ihlmgraphy L include<l. ^ ^ i rrt 

The jihysical properlif,*s of the are such that it is easy to n^ul. J he 
j>a|>er is of goc>^{ quality, the jirint large an<! shaqi and the illustration- o! 
the roentgenognuns are unu-ualh* clear. ^ ' 
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Diseases oe the Nails. By V.' Pakbo-Castello, M.D.. formerly Assis- 
ant Professor of Dermatology and SypMolo^, University of Havana, 
Member of tbe American Dermatological A^ociation, etc. With a 
Porword by Howard Pox, M.D., Professor of^Dermatdogy and Sypkl- 
■ ology, New York University, Umversity and BeUevne Hospital Medical 
College. Pp. 177 ; 94 illustrations. Sprmgfield, 111.; Charles C Thomas, 
1936. Price, $3.50. 

A searching monograph on diseases of the nails, lilce another 

monographic study of obscure items in dermatology, is badly needed. 
This brief work is unquestionably affected by the relatively small amount 
of rGSG&rcli iiGTotoforo devoted to minor but uouetlieless cssontml 
dages of the human skin. The work therefore follows the conventional 
anatomical, pathologic and clinical classificatory lines, and probablj^ per- 
force gives relatively little attention to function. It is an admirable 
descriptive catalogue, reenforced by really superb photography, and should 
enable the practising skin speciahst to attach a name to practically any 
named condition of the nails now recognized. To this extent, also, it will 
serve the general practitioner and diagnostician, inasmuch as it illustrates 
the nail involvement associated with a variety of systemic conditions. 

In therapeutics the work is practically restricted in scope to irradiation 
therapy with Roentgen ray, an unfortunate state of affairs, as much a 
commentary upon a limited outlook in the field of dermatology as it is any 
fault of the author. It must be conceded, on the' other hand, that at 
least for temporary, and in some cases lasting^ results, Roentgen therapy 
of nail conditions is practically the most effective sole or adjunct therapy 
that we have. 

The bibliography is short, conditioned by the subject and the mode of 
approach; the index is satisfactory. _ 

This work is a step in the right direction. It is to be hoped that it will 
be followed by longer steps made possible by improved knowledge of the 
terrain as well as a better definition of monographic objectives. 

J.- S. 


Classification of Yeasts and Yeast-like Fungi. By C. Virginia 
Fisher, Ph.D., on Fleischmann Grant for Mycological Investigation, 
and Lloyd Arnold, M.D., Professor of Bacteriology'’ and Public Health. 
Pp. 92; 10 plates. Urbana, 111.: University of Illinois Press, 1936. 
Price, $1.00. , 


First is taken up the history and classification (both morphologic and 
biochemical) of yeasts in general. In succeeding sections, yeast infections 
of special regions (vagina, mouth, gastro-intestinal tract, skin) are briefly 
treated. The authors’ own work included studies of morphology, bio- 
chemical reactions, pathogenicity, antiserum production, agglutination tests 
fixation. A survey of the flora of normal skin and mucos® 
of 677 persons is the basis for a catalogue of the characters of saccharomyces 
cryptococcus and moniha (endomyces were not met), as well as of some of 
the species. A useful plan for the identification of species was submitted 
as well as a key, 

studies were conducted under reliable auspices at the Universitv of 
Illinois and appear to be careful aud thorough. Probably the most impor- 
tant outcome w^ the opinion that a study of morphology and biochemical 
reactions can suflSce for identification; agglutination tests, while dependable 
aie imt necessary except mth doubtful strains. Monilia albicans was not 
found on normal skin, but occurred in feces, in gastric contents, and in 
mucous membranes under normal conditions. j ^ 


F. W. 
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NEW BOOKS 


Bones. A Study of the Development and Structure of the Vertebrate 
Skeleton. By P. D. F. IMurray, JI.A., D.Sc. Pp. 203H5 illustrations. 
Cambridge: At the University Press; New York; Tlic I^Iacmillan Com- 
panj", 193G. Price, S2.50. 

The author presents some new ideas and unpublished experiments. The 
main part of the book is in the first four chapters, where the author dis- 
cusses the embryonic and postembrj-’onic development, together ^rith tlic 
.structure of tlie skeleton in relation to its many functions. The language 
is so well chosen and simple that even a layman would not be mystified 
with unnecessary" technical terms. This characteristic makes the book of 
special value to the young student interested in tins field. There are also 
excellent photographs and clear, understandable diagrams. Tiie con- 
cluding chapters are devoted mainly" to the mechanism of bony adaptations 
and the conclusions drawn from these facts. Dr. Murray" plainly" states 
that he docs not attempt to cover the field in its entirety" or to be definite 
and final in his viewpoint; he hopes that his studies will lielp thrown some 
light on the rather obscure processes of bony- development. T. 0. 


A Text-rook of Neuro-anatomv', By" Albert Kuntz, Pii.D., M.D., 
Professor of Micro-anatomy" in St. I^uis University" School of Medicine. 
Pp. 519; 307 illustrations. Second edition, thoroughly" revised. Phila- 
delphia: Lea & l^ebiger, 193G. Price, ?G.OO. 

This greatly" expanded second edition shows many" changes and additions 
and gives a well-balanced account of the structure of the nervous sy-stem 
from .several points of view. There are 4 new chapters. These deal with 
the evolution and comparative anatomy" of the nen’ous sy"stcni (I), my'clin- 
ization (VII), ])eriphcral and central spinal conduction pathways (XI), 
and laboratory" directions and clinical illustrations (XXVI). In tlic latter 
]«l clinical cases are briefly presented. At the end of each cliapfer a sum- 
mary" of the important points is given in a jiagc or two. This addition will 
be welcomed by" the student, and is of real value in cry"stallizing the subject. 
Over 100 illustrations have been added from many" sources, and enhance 
the usefulness of the book. W. A. 


NEW BOOKS. 

Traumn nnd Disease. Edited by Leopold Br.uidv, B.S., M. I)., Physician 
in Charge of Industrial Diseases and Accidents in the Oftice of the 
Corporation Counsel of the City of New York, and Samuel Kahn, B.S., 
M.D., Medical Examiner in the Bureau of Workmen’s Compensation of 
the Department of Labor, State of New York, New York City, with 
25 Contributors. Pp. G13; illustrated. Pliiladelphia: I/?a ^ Fchigcr, 
1937. Price, S7.50. 

The Thj/roifI (vul Ils Diseases. By' J. IL Means, M.D., Jackson Profe.-sor 
of C!linical Medicine, Harvard University, and Chief of tlie Medic.al 
SeiA'ici^, Massachusetts General Hospital. Being an Account Ba*^ed 
in Large Measure on the Exf>oricnce Gained in tiie Tliyroid Clinic of 
the Ma^sarliu-X’tts Gencnd Hospital by 14 Physicians and Surgeons 
and Many Other Collabonitors, Past and Present. Pp. (XI'J; 73Jilu<- 
trati(ms. " PldladeljJiia: J. B. Lippincott Coinj^any, lf>37. Price, StUtO. 

Source lh } i)k of Drihoprdics . By" Edgar M. Pick, M.D., Adjunct 

()rthop:i“<lic Surgeon. Hospital for Jtnnt Mt. ^ipai Ho'.pital; 

Attending OrthopcKlic Surgeon. Lutheran Ilo^jiitaf, etc. Pf>. 
Baltimore: Tiie Williams Wilkins Coinjiany, 1937. Price, 
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The Avitaminoses. The Chemical, Clinical and Pathological ^pects of 
the Vitamin Deficiency Diseases. By Walter H. Ebdt, Ph.D,, Profp- 
sor of Physiological Chemistry, Teachers College, Columbia Umversity, 
etc., and Gilbert Dalldobp, M.D., Pathologist to the Grasslands and 
Northern Westchester Hospitals, Westchester Coui^y, N. x. 1^. o38; 

3 illustrations and 27 plates. Baltimore: The Williams & Wilkms 
Company, 1937. Price, $4.50. 

Medical Urology. By Irvin S. Koll, B.S., M.D., F.A.C.S., Attending 
Urologist, Michael Reese Hospital. Pp. 431; 92 illustrations, 6 colored 
plates. St. Louis: The C. V. Mosby, Company, 1937. Price, $5.00. 

Yoga. A Scientific Evaluation. By Kovoor T. Behanan, Ph.D., Insti- 
tute of Human Relations, Yale University. _Pp. 270; illustrated. New 
York: The Macmillan Company, 1937. Price, $2.50. 

The Spectacle of a Man. By John Coignard. Pp. 252. New York: 
William Morrow & Co., Inc., 1937. Price, $2.50. 

Contributions to the Microscopic Anatomy of the Pancreas by Paul Langerhans, 
[Berlin, 1869]. Reprint of the German original with an English Transla- 
tion and an Introductory Essay by H. Morrison, M.D. Pp. 39; illus- 
trated. Baltimore; The Johns Hopkins Press, 1937. Price, $1.00. 

The Cardiac Glycosides. A Series of Three Lectures Delivered in the 
College of The Pharmaceutical Society of Grea| Britain under the 
auspices of the University of London. By Professor Arthur Stoll, 
D.Sc., M.D. (Honoris Causa), of Basle, Switzerland. Pp. 80; 24 illus- 
trations (1 in color) and 11 tables. London: The Pharmaceutical Press, 
1937. 

Why We Do It. An Elementary Discussion of Human Conduct and 
Related Physiology. By Edward C. Mason, M.D., Ph.D., F.A.C.P., 
Professor of Physiology, University of Oklahoma School of Medicine,' 
Oklahoma City. Pp. 177; 5 figures. St. Louis: The C. V. Mosby 
Company, 1937. Price, $1.50. 

A Summer Camp for Diabetic Children. Pp. 27. Neio York Diabetes Asso- 
ciation Annual Report for 1936. Pp. 16. New York: New York 
Tuberculosis and Health Association, Inc., 1936. 

Clinical Allergy. Due to Poods, Inlialants, Contactants, Fungi, Bacteria 
and Other Causes. Manifestations, Diagnosis and Treatment. By 
Albert H. Rowe, M.S., M.D., Lecturer in Medicine in the University 
of California Medical School, San Francisco; Chief of the Clinic for 
Allergic Diseases of the Alameda County Health Center, Oakland, Calif, 
etc. Pp. 812. Philadelphia; Lea & Febiger, 1937. Price, $8.50. ’ 

Atdopsy^ Diagnosis and Technique. A Manual for Medical Students' 
Practitioners, Pathologists and Coroners’ Physicians. By Otto Sathir’ 
M.D., Chairman, Nelson Morris Institute for Medical Research- Path- 
ologist, Michael Reese Hospital; Associate Professor of Patholosv 
Umversity of Illinois Medical School, Chicago. Foreword by Lud^g 
Hektoen, U.D. Pp. 342; 65 illustrations. New York: Paul B 
Hoeber, Inc., 1937. Price, $5.00. 

A Hundred Ye^s of Medicine. By Wyndham E. B. Lloyd, M.A (Can- 
tab.), M R.C.^ (Eng ), D P.H (Eng.). Pp. 344. London; G^Sd 
Duckworth & Co., Ltd., 1936.. Price, 15/-. 

The 1936 Year Book ^ General Medicine. Edited by George F Dick 
^J^^ Lawilvson Brown, M.D., George R. Minot, M.D., SD’ 
} -R-C-l • (Hon.) Edin., William B. Castle, M.D., AIM., M.D (Hon S’ 

M-D., Geoece B.’ EusinMAH,' mS] 

ifeo Prke, is PublbheJs, ino.. 
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Hemophilia. Clinical and Genetic Aspects. (Illinois Medical and Dental 
•Monographs, Vol. I, No. 4). By Carroll La Fleur Birch, AI.D., 
i\ssistant Profes.sor of Medicine. Pp. 151; 23 plates of illustrations, 
11 figures, 3 tables and 75 charts. Urbana, 111.: University of Illinois, 
1937. Priccj Paper bound, 82.00; Cloth bound, $2.50. 


NEW EDITIONS. 

f 

Physiology^ in Health and Disease. By Carl J. Wiggpirs, JyLD., Professor 
of Physiology" in the School of Medicine of Western Reserve University, 
Cleveland, Ohio. Pp. 1124; 191 illustrations. Second edition, thor- 
oughly revised. Plxiladelphia: Lea & Febiger, 1937. Price, $9.00. 

Synopsis of Pediatrics. By Joiix Zahorsky, A.B., M.D., F.A.C.P., Pro- 
fessor of Pediatrics and Director of the Department of Pediatrics, St, 
Louis University School of IMedicine, and Pediatrician-in-Chief to the 
St. Mary's Group of Hospitals, etc. Assisted by T. S. Zahorsky, B.S., 
M.D., Instructor in Pediatrics, St, Louis University School of ^Medicine 
and Assistant Pediatrician to the St. Marys's Group of Hospitals. , Pp. 
307; SO illustrations. Second edition. St, Louis: The C, V. !Mosby 
Company, 1937. Price, 54.00. 

A Laboratory Manual of Physiological Chemistry. By" D. Wright Wilson, 
Benjamin Rush Professor of Phy^siological Chemistry", University" of 
Pennsylvania. Pp. 28S. Tliird edition. Baltimore: The Williams & 
Wilkins Company, 1937. Price; 52.50. 

“This laboratory manual of physiolojuc-'al chemistry is arrnnKcd for stuclenta 
familiar with elementary inorganic, theoretical and organic chemistry’. It is 
intended to bo used as a teaching manual and not as a comprehensive reference 
book. ... As there is little variation in the type of material presented in various 
counrcs of physiological chemistrj*, we have found no difliculty in using this manual 
in our medical, dental and vetcrinarj* courses." (Prom Preface.) 

A Medical Formulary. By E. Quin Thornton, iM.D., Emeritus Profo>'or 
of Therapeutics in the Jefferson Medical College, Philadelphia. Pp. 303. 
Fourteenth edition, thoroughly" revised. Philadelphia: Lea & Febiger, 
1937. I’riee, 52.75. 

“The United States Phannacoi)aMa which became official July 1, 1030, shows 
drastic revisions to which this edition conforms. Twenty-eight modern druas, 
preparations and chemicals have been added to the list of olficial substances and 
thirty-five official Latin names and forty-six Knglish titles liavo l)ccn changed." 
(From Author’s Preface.) 

The Essentials of Chemical Physiology. For the Use of Students. By' the 
late W. D. IIallibuuton, M.D., LL.D., F.R.S,, Fellow of The Rpyal 
College of Pliy^^icians; Emeritus Professor of Physiology" in King's 
College, Ixxndon, J. A. Ilrwirr, Ph.D., D.Sc., Senior Lecturer in Piiy.-i- 
ology, University of Ix>ndon, King's College, and W. Robson, Pii.J)., 
D.Sc., Reader in Biochemistry', University of Iwondoii, ICing's College. 
Pp. 350; .50 illustrations, including 1 colored plate. Tliirtcentli edition. 
New York: Longmans, Green Co., 1930. Price, S^LOO. 

Thv prv«c-nt edition, tlie firbt publi«hed after death of the original author, 
sitn^-es the applications of bior*liemh*tr>» to physiology'. It contaiin jnor»c didactic 
ami explanatory m.attcr than usually found but in work*? of thh< tyjK* the incht-ion 
t)f di-cu'^ion-^ pre-erves the manuar» readability. 1). 1). 

Ifandboed: of Microscopical Technique. For 5\'orkcr.s in Anim.al and ri."irit 
Ti-sues. Edited by- C. E. McClung, Ph.D., Professor of Zoology, and 
Director, Zoulogical Laboratory, University of Punnsvlvania. 'Durty- 
foiir Contributors. Pp. 09S; S2 illuslratiuiL-, Second f^iition, 
and enlarged, Xev,* York: Paul B. Hoebor, Inc., 1937, Price, 5S/Xi. 
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MEDICINAL THERAPY IN PSYCHIATRIC DISORDERS. 

I. The Hematoporphtein Treatment of Depressive Psychoses. 

In the past few years several drugs of considerable interest have been 
introduced in the therapy of the psychoses. To name only a few, the 
treatment of morphine withdrawal symptoms with insulin, the use 
of insulin shock in the schizophrenic reactions, and the administration 
of benzedrine in affective disorders have been, and are at the present 
time, the object of intensive study. An historical survey of previous 
attempts to treat mental disorders by means of drugs must make even 
’ the most optimistic physician cautious in accepting enthusiastic reports 
without detailed and critical evaluation over a long period of time. 
Nevertheless, continuous therapeutic experimentation is indispensable 
in those psychiatric conditions in which our knowledge of etiology and 
our present methods of treatment are unsatisfactory. Although the 
study of the psychodynamics and psychologic mechanisms in the 
psychoses remains the focal point of interest for the psychiati'ist, we 
welcome any method which may help us in treatment and at the same 
time may eventually clarify obscure etiologic problems. In the 
following, an important recent contribution in this field, the hemato- 
porphyrin therapy of the depressions, will be reviewed. 

The treatment of depressive psychoses with hematoporphyrin was 
inaugurated in 1930 by Huhnerfeld,^^^’® following a series of animal 
experiments,^'^'' in which he found that injections of small amounts of 
the substance resulted in gain of weight, overactive and aggressive 
behavior and increased response to external stimuli. Since depressions 
are characterized among other things by loss of weight, decreased 
psychomotor activity and lessened response to stimuli, Huhnerfeld 
regarded the drug as worthy of trial in human beings. By 1931 he was 
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able to report tlic results of treatment in 13 cases/"'^ of wliicli 11 liad 
sho\ni marked improvement or recovery, AvhiJc only two were unchanged. 
A series of publications by this author continued to report highly 
favorable results.^"^^--^* By the end of 1935 Hiihncrfeld Iiad treated 90 
cases of endogenous depression and involutional melancholia, all of 
them severe enough to require hospitalization; of these 4S recovered 
or were greatly improved, 30 were somewhat improved, and 12 were 
unaffected. The author believes that the consistently observed mode 
of recovery excludes the possibility of his ha\ing confused therapeutic 
effect with spontaneous improvement. The cases which responded to 
treatment showed, uniformly, first an improvement in the somatic- 
vegetative field (weight, turgor, sleep, etc.), and then a lessening of the 
mental symptoms, of which generalized inhibition (retardation) was 
usually the first to disappear. Moreover, clinical improvement in most 
cases was noted \^dthin 2 to 14 days after the treatment was instituted. 

The treatment method, as recommended by Hiihnerfeld, is of two 
t\q)es, oral and intramuscular. In mild cases the patient is given 
10 drops of a 0.5% hematoporphyrin iiydrocliloride solution (oral 
‘Tliotodyn'O in water 3 times daily before meals. The dose is increased 
daily by 1 drop until it reaches 30 drops t.i.d., and then decreased at 
the same rate -until the original level is reached, and treatment dis- 
continued. Thus the usual duration of this type of treatment is 41 
days, the total dosage somewhat less than GOO mg. In some cases the 
treatment is prolonged to GO days with a dosage of 700 mg. When the 
psychosis is more severe, a 0,2% solution is injected intramuscularly, 
beginning with either h cc. or 1 cc., followed by 9 injections of 1 cc. every 
other day. After the tenth injection a rest period of 7 to 10 days is 
interposed, after wliich a series of 10 injections of 2 cc. on alternate 
da^'s is given; the first of these is frequently reduced to 1 cc. This type 
of medication lasts 47 to 50 da^^s, with a totid dosage of 57 to GO mg. 

It has subsequently been modified by Iliihnerfcld, who in his latest 
publications^'*^ recommends oral administration for mild and moder- 
ately severe forms of depression, and a combined oral and injection 
therapy for the very severe cases. In this latter mc^tliod the patient ' 
is given small oral doses of hematoporphyrin, al>out 10 drops t.i.d., 
during the whole cotirsc of intramuscular injections, including the rest 
period, and thus receives about 300 mg. per os in addition to the GO mg. 
injected. 

The favorable residts reported by Iliihncrfeld soon led other elinicians 
to investigate the value of the method. In Germany, Itiily, and FraiK!<j 
publications by Andre," liccker,^ Bianchini,* Cirnbal,^^ Giehm,*^^ Hart- 
mann and Weissmann,*^ Ivnpjicrs,” ^leycr,-^ Vinchon^* and others 
reported re^sults which, although in general not quite as favorafde as 
those r)f Iluhncrfeld, nevertheless indicntcrl that homatoporpIiVTin 
was of markcfl therapeutic value in a large number of depressions. In 
this country Strecker, Palmer anrl BracclaruF*^ were the first to^unrler- 
take a study of this treatment, reporting in 1931 a .serh^ of 37 ca^e.s, 
of which 23 were inanic-^lepressives, S involutional melancholias, and 
(5 schizophrenics. Excluding the latter, of th<‘ 31 depresdves trfyited, 

9 showed inarketl sustained clinical improvement. 7 moderate climeal 
improvement, S general physical iinjirovemont, while 7 remained tm- 
cliangcd. Tiieir cr^jnclusions were that hernatojKirpi/yrirj in some 



» 

NEUROLOGY AND PSYCHIATRY 


851 


inca-eases the available energy, and that actual somatic and psycWc 
benefits seemed to be derived from its administration, especially in the 
affective disorders. In a second commumcation,®® the same authors 
report equally favorable results in 24 additional cases. ^ Angus admin- 
istered hematoporphyrin to 41 cases of symptomatic depression or 
long standing, with an apparently poor natural prognosis. Included 
in this group were 15 manic-depressives, 11 involutional melancholias, 
9 depressed schizophrenics, 3 depressed psychoneurotics, and 3 miscel- 
laneous depressed states- Six of the manic-depressives improved greatly* 
or recovered, 2 improved, 1 showed transitory improvement, and G were 
unchanged. TJie corresponding figures for the total group were 8, 10, 
5 and 18. The author concludes that hematoporphyrin is of definite 
value in the treatment of depressions, including those of apparently 
malignant character. Most of the above mentioned authors agree with 
Hiihnerfeld that it is possible to distinguish between the therapeutic 
effect of the drug and spontaneous improvement. Strecker, Palmer 
and Braceland list separately those cases in wliich they feel certain 
that the improvement was dependent upon the administration of hema- 
toporphyrin, those in which this was highly probable but not certain, 
and those in which the evidence did not permit of a verdict one way 


or the other. 

In contrast to the otherwise unanimously favorable opinion of those 
who have investigated the method, two publications report negative, 
or almost negative, results. Nothin et alP treated 10 cases of involu- 
tional melancholia. One patient showed sustained improvement, 3 
were moderately but only transiently improved, while the remaining 
G were unchanged. The same authors also experimented with, hemato- 
porphyrin therapy in 10 cases of schizophrenia, only 2 of which showed 
some depressive coloring; none of these patients improved. Steinberg®'^ 
reported the results of treatment in 14 patients, comprising 8 manic- 
depressives, 5 involutional melancholias, and 1 undiagnosed psychosis. 
One manic-depressive showed sustained improvement, and another 
transient improvement; the remaining patients were not benefited. 
Hiihnerfeld,^'*'^ commenting on Steinberg’s results, states that in 
addition to the diagnostic uncertainty of some of the cases he regards 
the doses used as too small for such severe depressions. It is true that 
where combined oral and intramuscular administration was used by 
Steinberg, the patients received on the average only 100 to 150 mg. of 
hematoporphyrin by mouth in addition to the 60 mg. by injection; but 
it is hardly likely, in view of the immediate improvement with corre- 
sponding doses noted by other observers, that this alone would account 
lor the negative results. On the other hand, some of the cases were 
unquestionably diagnostically uncertain, and, what is more important 
the senes was a small one. ’ 


The total results of hematoporphyrin therapy to date can be sum- 
marized as follows, taking into account only those publications which 

IlS 1 i patients treated, and the degree of improvement 

loted . Of 423 patients treated, 351 belonged to the group of endogenous 
depressions and involutional melancholias; of these, 173 (49 3%1 

improved, 103 (29.4%) were moderately or 
slightly lmpro^ ed, and lo (21.3%) were not helped at all. Of the 71 
cases of involutional melancholia, slightly more than -J failed to respond 
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to tlie treatment. Huhnerfeld, Gielim and Vinchon have observed 
tliat cases in which anxiety is a prominent feature are especially resistive 
to treatment. Hiilinerfeld feels that exogenously conditioned (reactive) 
depressions arc not amenable to tin's form of therapy unless endogenous 
factors also are present; and, in common with Schwarz, stresses the 
need for differential diagnostic studies in order to obtain more precise 
indications for the treatment. Angus^ believes that the main indica- 
tion for the use of hematoporphyrin lies in the presence of symptomatic 
.depression rather than in the minute diagnosis. Pending further large 
scale investigations, the evidence at present is greatly in favor of, the 
assumption that hematoporphyrin exerts a markedly beneficial effect 
on many depressive patients, partfciilarly in the endogenous (inanfc- 
depressive) group. 

The dangers involved in the treatment appear to be minimal. Hiih- 
nerfcld considers it certain, on the basis of his experimental and clinical 
studies, that the doses recommended by him exclude the possibility 
of any serious toxic manifestations. Hutschenreuter^® found that 20 
times the maximal oral dose used in treatment was well tolerated by 
rats, although postmortem microscopic examinations revealed fatty 
degeneration of the liver, liypcreinia of the splenic pulp, and some iiemo- 
siflcrosis. The usual intramuscular dose produced some toxic effects, 
hut in his opinion the difference in bod^’’ weight between human beings 
and tlie experimental animals .should allow for a wirle margin of safety. 
To date no deleterious toxic effects have been noted, with the exception 
of a few unpleasant but harmless erythemas (Strecker c/ Tiekc,**^) 
aiul 1 case of photophobia (Strecker ct aL ) ; one of the erythemas reported 
by Strecker d aL resulted from a nurse injecting the drug subcutaneously 
instead of intramuscularly. Steinberg^" felt that in some of bis cxises 
the rlrug was definitely harmful from the psychiatric point of view, but 
noted no injurious toxic reactions. As regards somatic contraindicxi- 
tions, Hiilinerfeld limits these to organic affections of the liver and severe 
acute febrile disease. He has treated patients with pulmonary tuber- 
culosis, nephrosis, arteriosclerosis and myodegeneration of the heart, 
and has oliservcd no harmful effects. In all cases of organic illness, 
however, he restricts himself to the oral administration of the drug, 
and in very advanced arteriosclerosis reduces the dose to half the usual 
amount. 

The cncoiiniging results reported above, and the jiossibility that 
througlj further study of the method something may he learned as to 
an uiulerlying inetahoHe disturbance accompanying or causing true 
endogenous depressions, have naturally arotiserl great interest in the 
mode of action of hernatoporjihyrin in these conditions. 

The ciiemislry and physiology of the porphyrins can ho discip-ed 
only briefly in tliis review. For an excellent presentation of tfa* n‘>!c 
of the>e suiistances in human pathology the reader is referred to Ma^-on, 
f'ourvJIle and Ziskind,** where he will find the literature cited in detail. 
Of even greater inifxirtancc is the gcmeral biologic signifieance of tlw 
jKWjihyrins, particularly as regards their chemistry, in which field gneit 
a»Ivanct‘s hav(‘ recently f>cen mufle. Tiiey arc widely <!is(rihutcd in 
the plant and animal kingdom, being closely relattfd to many of the 
inaj(W biologic pigments. II(‘inatf>porphyrin is derived from heinm 
(achl heme; l>y the sjditting off of iron; heme being one of the tw»> coin- 
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ponents of liencioglobin. Phylloporpliyrin, a magnesiuin-free derivative 
of chlorophyll, and hematoporphyrin, an iron-free derivative of hemo- 
globin, can both be reduced to the same substance, hemopyrrol. Cyto- 
chrome, an intracellular pigment found in aerobic bacteria, yeast, 
higher plants, and animals, is a derivati'\’’e of heme, being composed of 
three hemochromogen-like compounds, cytochrome a, b, and c. Cyto- 
chrome c, when subjected to HBr-glacial-acetic-acid degradation, 
yields a crj^stalline hematoporphyrin. Egg-shells contain ooporphyrin, 
an isomer of protoporphjnin, traces of which are found normally in all 
human organs, in the feathers of some birds, in the sprouts of plants 
and elsewhere. The yeast cell can synthesize coproporphyrin, found 
physiologically in small quantities in feces, urine, milk, bile and mecon- 
ium, and pathologically in larger amounts in the serum, urine and feces 
of indviduals with congenital hematoporphyria, as well as in plumbisrn, 
pernicious anemia and other diseases. Uroporphyrin is also found physi- 
ologically in normal urine, and in large amounts in all types of hemato- 
porphyria. The copper salt of this compound, turacin, has been isolated 
from' the feathers of the turaco, a South African bird. These examples 
should suffice to illustrate the prevalence of these substances, and their 
importance in animal and plant physiology. Nevertheless, the assump- 
tion of earlier workers that hematoporphyrin was synthesized in the 
liver, and took part in the formation of hemoglobin, lias not been sub- 
stantiated by subsequent investigations, which have failed to produce 
any evidence that hematoporphyrin occurs in normal intermediary 
metabolism. The porphyrins found in the urine of healthy individuals 
as well as those seen in cases of so-called "hematoporphyria” (better 
"porphyria”) are uroporphyrin, coproporphyrin, and occasionally other 
natural porphyrins, but nqt hematoporphyrin. Recent experiments to 
determine whether orally or parenterally administered hematoporphyrin 
is partly converted into one or more of the natural porphyrins were 
inconclusive, but pointed to a negative result (Hutschenreuter^®). 
Structurally, the various porphyrins differ from one another chiefly 
in the number of carboxyl groups in the molecule. Through decarboxyl- 
ization of any of them, etioporphyrin, consisting of four substituted 
pyrrol rings, may be obtained. Although all the known porphyrins 
and many of their isomers have been synthesized, some question as to 
their structural formulas still exists. Hematoporphyrin, which contains 
two carboxyl and two hydroxyl groups, has the formula C34H38O6N4, 
but recent studies indicate that there may be only 33 carbon atoms' 
instead of 34. 

Tvo physicochemical properties common to all the porphjTins are 
fluorescence and the production of photosensitivity, which are closely 
related to one another. Photosensitivity in man was first described 
by Bazin® in discussing the pathogenesis of hydroa vacciniforme. 
Andersoffi reported the presence of porphyrins in the urine of patients 
vith hjffiroa aestivale. The first actual demonstration of the photo- 
dynamic action of a drug, however, was made by Raab®® in 1898, when 
he found that acridine solutions -would kill paramecia much more 
quickly when exposed to light, although light alone had no deleterious 
eftect on the organisms. Following this discovery much work was done 
on the phenomenon of photodynamic action, which has retained the 
interest of investigators up to the present time. For a discussion of the 
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nature of the photochemical processes involved, the reader is referred 
to the publications of Blum.® 

The investigation of the photosensitizing effects of the porphyrins, 
particularly of hematoporphyrin, was undertaken by Hausmann.^''* 
This author first proved that a strong solution of hematoporphyrin was 
fatal to paramccia, and demonstrated that under corresponding condi- 
tions erythroc^^tes were destroyed. He studied the effects of graduated 
doses of the drug on white mice, distinguishing four degrees of photo- 
sensitization according to the dose given and the intensity of irradia- 
tion. 1, In light stroke the animal first becomes restless, scratching the 
ears, nose, and other parts of the body violently. The pulse and respira- 
tion rate increase, and the skin becomes livid. Then the animal becomes 
comatose, the blood pressure falls, and death occurs. 2, In the acute 
jyhoiodynaviic reaction the blood pressure first rises, accompanied by 
tachycardia and paroxysmal hyperpnea. A pronounced erytheiua 
appears over the entire body. Later the blood pressure falls rapidly, 
and the animal dies unless protected from light. 3, In subacute photo- 
scnsiiinty only erythema and edema of the skin are found. 4, In 
chronic photosensitivity, when the dose is still smaller, and tlie exposure 
to light brief but repeated, the animars ears become necrotic, and hair 
falls out in a ring-shaped area around the eyes. These experiments 
have been repeated and expanded by various investigators in the 
attempt to explain the s^nnptoms found. Pfeiffer^^ performed an inter- 
esting experiment on parabiotic white rats, in which only one of tlie 
pair was exposed to light, but the other died subsequent to the irradia- 
tion, frequently before the irradiated partner. Smetana, however, 
in a similar experiment with parabiotic mice found that only the one 
exposed to light was injured. Bask and Howell,^* working with dogs, 
concluded that death was caused by vascular collapse, and demon- 
strated that the low blood pressure was due to paral^^sis of the cutaneous 
circulation and not to toxic effect of the drug or of skin toxins on the 
central nervous system. Awoki^ found that wliite mice sensitized with 
liematoporphyrin and then narcotized with urethane did not show the 
usual motor excitation, but nevertheless died in the same length of time 
as unnarcotized mice when irradiated. This same author showed that 
scrum injections will protect white mice against the fatal effects of 
liematoporphyrin sensitization. The experiments of Huhnerfeld arul 
Hutschenreuter with small doses .of the drug have already been men- 
tionc<l. Strecker, Palmer aiul BracelaiuP^^ studied the fichavior of 
white rats following graded intraperitoncal injections of photodyn. 
the cximinercial hematoporphyrin used in the treatment of ciepressitins. 
Bat 1, list'd as a control, received no hernatoporpliyrin, iuit was eximsed 
to ultraviolet radiation, during wliicli lie apjieared much more active 
and interested; 30 minutes later he was active, e.ating and drinking; 
after 12 hours his behavior was normal. Bat 2 re< eivc(! O.fi mg. of 
hematojKirphyrin, Before cxjxisure to ultraviolet light his behavior 
was norinal; (luring exjiosure he was maVk(*dly hyperactive, ami was 
even more active 30 minutes later, scnitching hirn<elf, w'lLshing his 
face fn‘f]uently, and ajiparently suffering from some irritation of the 
skin; 12 hours later lie apjx'ared normal. Bat 3, recta ving 1.2 ing^ was 
unelianged hefort^ irradiation, hut during cxfKjsure apj^'anni ill. was 
uninttTi^'tcd, and show'tnj jjhotojihobia; after 30 minute’s la* was ino,t 
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active than 1 or 2, and suffered marked skin irritation; 12 Mer 

he was still overstimulated, racing about. Rat 4 was given 1.8 mg. 
and showed no change before exposure to ultraviolet irradiation; during 
exposure he seemed definitely ill, with marked photophobia, sluggishness 
and inactivity; 30 minutes later he still was inactive and suffering trom 
photophobia; after 12 hours he was extremely active and overstimu- 
lated, racing about his cage and climbing up the wire; the irritation ot 

the skin was still present. - , , 

There have been comparatively few experimental investigations ot 
the photodynamic action of hematoporphyrin in huinan beings, Meyer- 
■ Betz^* experimented on himself with an intravenous injection of 0.2 gm., 
and suffered for weeks with extreme dermal photosensitivity. He 
observed that light which passed through a window pane was appar- 
ently no less injurious than direct sunlight. Strauch^® administered 
0.12 gm. intravenously to 3 rachitic children; all of them developed 
erythema and edema of the skin with subsequent ulceration and necro- 
sis. Duke^^ showed that intradermal injections of small amounts of 
porphyrin caused local dermal sensitivity to light. Blum, in a personal 
communication to Strecker, Palmer and Braceland^®'’ reports the results 
of interdermal injections of photodyn in humans. The injection of 
0.1 cc. of a 0.01 % solution (0.01 mg.), followed by exposure to bright 
sunlight for 2 or 3 minutes, resulted in the formation of an exten- 
sive itching wheal surrounded by spreading erythema. .The wheal 
subsided after 1 to 2 hours, and was succeeded later by pigmentation. 
Of particular interest was the fact that the removal of oxygen from the 
tissue by occlusion of the circulation prevented the formation of the 
wheal and the erythema. With a 0.004 % solution it was very difficult 
to obtain any definite photosensitizing effect. Ohta®® undertook studies 
of the blood and urine of hematoporphyrinized rabbits, using medium 
sized doses. The animals who were exposed to sunlight showed a 
decrease in hemoglobin and the number of erythrocytes, and an increase 
in fats and fibrinogen. Within the limits of the experiment no definite 
changes in blood sugar, carbon dioxide, total nitrogen and non-protein 
nitrogen could be elicited. A second group of animals, who were also 
given hematoporphyrin but were kept in the dark for a week, showed 
no appreciable blood changes. The urine was examined before and 
after sensitization; the values for creatinine, uric acid, urea, ammonia, 
total nitrogen, chlorides, calcium, and magnesium were found to be 
unaffected. 

Studies to determine the relative powers of photosensitization of the 
various porphyrins have been carried out by Schumm,^^ Dankmeyer” 
and Grzeschiuchna“ among others, and have shown that the commonest 
prophjnins may be graded as to photodjmamic potency in the follow- 
ing order; hematoporphyrin, uroporphyrin, deuteroporphyrin, copro- 
porphyrin, and protoporphjTin, the first named having 20 times the 
photosensitizing effect of the last. 

The question as to what tjq)e of light has the strongest effects on 
nematoporph.^m-sensitized organisms is of considerable theoretical inter- 
‘ j- prove of practical importance in the therapy 

under discussion. In common with the natural porphyrins, hemato- 
porphyrin shows maximal absorption in the ^^sible region of the spec- 
trum around SCO m/4 (yellow light), wfith a second peak at about 400^m/4 
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(violet and long wave ultraviolet). KogeF recently studied tlie sen- 
sitivity of hematoporph^Tin in tlic concentration used by Hiibncrfeld, 
and found that it was sensitive to the whole of tlie visihh spectrum as 
well as to some infra-red and uItra\dolet rays, but chiefly to yellow light 
He concluded that ultraviolet irradiation, such as has been used by the 
majority of workers, can be of no particular advantage in hemato- 
porph^Tin therapy. 

Boyd^ has made an interesting study of hematoporph^Tin from a 
different point of view. Following the observation of Howell that hema- 
toporph>Tin and light were capal)le of changing fibrinogen into a more 
soluble form of protein, Boyd investigated tins plienomenon to discover 
whether actual hydrolysis of the protein took place, and whether the 
reaction could be considered an enzymatic one. He found that four 
factors were necessary for the hydrolytic reaction: molecular oxygen, 
Iiernatoporphyrin, water; and radiant energy. His thcor^^ of wliat 
actually takes place in this process may be summarized as follows: 
Hematoporphyrin unites with the protein in a salt compound. Through 
the absorption of light the energy of the ]iematoporpli;!^Tin molecule is 
increased. jNfoIecuIar oxygen then unites with the )iernatoporph 3 Tin 
molecule, and oxidizes it. Through this the energy’' content of the 
Iiematoporph,\Tin is increased to the point that it becomes unstable 
and decomposes, at the same time giving some of its energy to the 
protein witli which it is united. The energized protein molecule then 
unites with water, and is In'drolyzed. 

If, after tliis necessaril}^ brief survey' of the chemical, pli^^sical and 
biologic aspects of hematoporphyrin, we return to the question of 
how tlie drug acts when therapcuticalh’’ administered to depressed 
patients, we find no explanation that is entirely satisfactory". Huhner- 
fold’s original liypothcsis was that through skin sensitization stimuli 
Averc transmitted to the vcgeUitivc centers, thus exerting a favorable 
action in the "volitional and sensory" spljcres.” In liis more recent 
papers^"*^ lie distinguishes 3 modes of action of hcmatoporphyTin : 
1, a photodynamic eflcct on the vegetative centers; 2, a stirnuhitivc- 
tonic eflect, manifested byrimproved appetite, increased weight, increased 
turgor of the skin, and, wiicre secondary" anemia is present, an improve- 
ment in tile blood picture; and 3, a vegetative-regulatory' cfTcct, as 
shown by' increased salivation, lessening of gastro-intestinal and vaso- 
motor {listurbances, and by' the reported influence of tlie drug on the 
electrolyte balance, on tlie blood-sugar level, and on tlic hydrogen-ion 
concentration of the urine. The tlicory' of tlic transmission of stimuri 
from the photosensitized skin to vegetative centers, with a resultant 
release of inhibitions, is, ns Hiihncrfeld himself points out, merely a 
working hy'pothesis. As such it is accepted by the majority of European 
workers in tins field, but it is wholly* without cxjicri mental founrlation, 
and at tlic present is not capable of being cither proven or disproven. 
The laboratory data concerned with the postulated stimulative-tonic 
and vegetative-regulatory’ cfTccts of heinatojiorphyrin will he reviewed 
below. . ^ * 

Boyd, in a personal communication to Slrecker r? iiu’ntions 

two j)ossibilit!es as to tlic action of Iiciinilojxirjjhyrin. He <|Uot«‘S 
Zeile and Hellstrom to the elTect that liver catala^^e contains an iron- 
pori)hyrin complex, and points out tfiat cy'toehroincis known toewitain 
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hemin. In view of these facts he suggests that hematoporphjTin may 
act as a respiratory catalyst, promoting a greater cellular respiration. 
Boyd’s second theory, based on hjs investigation quoted above, is that 
following the reaction of hematoporphyrin with tissue proteins, highly 
reactive chemical substances may be split off, thus producing a stimu- 
lating effect on the organism, possibly in the form of a mild anaphy- 
lactic shock. Blum, in another personal communication to Strecker, 
Palmer and Braceland,^®^ suggests that increased cellular respiration 
may be one of the major factors at work, and cites the dernonstration 
by Wohlgemuth and Szorenyi that the oxygen intake of cells is increased 
by hematoporphyrin even in the dark, and to a much greater extent 
when light is present. It should be pointed out, however, that Wohlge- 
muth and Szorenyi^2 believe this increased use of oxygen to be quite 
different from ordinary cellular respiration, in that it is dependent 
neither upon the structure of the cell nor to a great degree upon tem- 
perature. The theories of increased cellular respiration and of protein 
shock rest on a firmer experimental foundation than does Hiihnerfeld’s 
hypothesis of the transmission of stimuli to the vegetative nervous 
system tlu’ough sldn sensitization; yet both need further clarification 
before they can be accepted as even partial solutions of the problem. 
There can be no doubt but that the concept that hematoporphyrin 
plus light increases cellular respiration is of fundamental importance 
for further research in this field. Strecker, Palmer and Braceland 
suggest the possibility that this action may account directly for the 
therapeutic effect, citing the work of McFarland^ on the psychological 
effects of oxygen deprivation; but it must be said that in general anox- 
emia results in toxic-delirious and occasionally schizoplmenic-like 
symptoms, rather than in depressive ones. As regards the direct 
therapeutic effect of protein shock, there is no reliable clinical or experi- 
mental evidence that endogenous depressions are greatly influenced 
by shoek effects; on the contrary, these conditions are characterized by 
a course which, more than in any other psychosis, appears to be inde- 
pendent of accidental somatic or mental stimuli, such as intercurrent 
febrile disease and psy'chic traumata. Only a few examples to the con- 
trary are reported in the literature (Pilcz^ 2 )_ Menninger^® stated that 
only 2 cases of postinfluenzal recovery from depression were recorded 
in the literature up to 1930; Levin’^ has recently reported another. 
Furthermore, the clinical and laboratory data to date present no evi- 
dence that an anaphylactic-like shock, even a mild one, occurs in the 
usual course of treatment. Nevertheless, it would be worth while to 
test this theory by a carefully controlled series of depressives treated 
with protein shock therapy. As far as is known to the reviewer, foreign 
protein shock is one of the few forms of medication that has not, at one 
time or another, been tried in depressions. Autohemotherapy was 
recently studied by Giehm,^^^^ who obtained good results in reactive 
depressions (probably suggestive), but very poor ones in the endogenous 
group. 

The data relative to the “stimulative-tonic” and “vegetative-regu- 
latory euects of liematoporpliyrin can be summarized as follows: 

Body Weight. Huhnerfeldi^*^ observed that 3 pigs, when given 
oral doses of hematoporphjTin in amounts which corresponded ac- 
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cording to weight with the usual treatment doses in humans, gained 
40 to 50 pounds more than other pigs from the same litter, 
although receiving the usual nourishment. Clinically, he finds that 
in most cases the bod}" weight increases, often rapidly, but gives 
no further information. Of the 37 patients treated by Streckcr, 
Palmer and Braceland in their first series, 20 gained in weight, the 
average increase being ol pounds, 10 patients lost weight, 3 of them 
being under weiglit reducing programs; and 7 patients showed no 
change in weight at the end of the treatment, although several of these 
had gained considerably at some time during the treatment. Angus^ 
found no appreciable change in tliose cases whicli improved, but a 
moderate gain in weight in the unimproved cases. Of the 20 patients 
treated by Nothin ct aL,-^ 12 showed a gain in weight, and S a loss. The 
3 cases which were temporarily improved gained, whereas the patient 
with sustained improvement lost 6 pounds, whicli were later regained. 
Steinberg^^ reported gain in weight in 1 of liis 14 patients, loss of weight 
in 1, and slight loss of weight in 2; in the other 10 cases no mention is 
made of gain or loss. 

Basal Metabolism. Angus found that the basal metabolism in 
cases improving under liematoporphyrin therap}’ tended to rise, wliile 
in the unimproved cases there was a slight decrease. These findings, 
however, were based on averages for the two groups; the individual 
findings were not consistent enough to permit of any definite conclusion. 
Nothin cl al, obtained basal metabolic reaclings in 14 cases before, 
during and after treatment; in 0 of these there was an increase during 
ti*eatmcnt, in 2 no change, in 3 a decrease. TJie findings after comple- 
tion of tlic therapy were inconclusive. In 1 case of involutional melan- 
cholia showing temporary improvement there was a slight increase 
during and after treatment; in the other 2 temporarily improved cases, 
and in the 1 showing sustained improvement, no readings were obtained. 
Streckcr cl o/., in 12 cases, found no consistent pattern, and chiefly 
negligible changes. 

Hemoglobin and Red Count. Huhnerfeld^'/ found in an unstated 
number of patients tliat ^There was an almost consistent marked in- 
crease in the red count and hemoglobin, particularly in cases with 
secondary anemia,’* and feels that this observation to a certain extent 
confirms the old and suhscqucntly discarded theory tliat hematopor- 
phyrin takes part in the formation of hemoglobin. In their first .series, 
Streckcr rf ah examined the blood of 16 patients, of whom 9 showed 
substantial increases in red blood cell count and hemoglobin, 1 was 
unchangcfl, and 6 showed moderate reduction. In their second series 
the same authors found slightly higher erythrocyte counts (100,000 to 
250,000) in 8 eases, and slightly decreased counts (30,000 to 70,(W) 
in 2. These are scarcely beyond tlie limits of biologic and technical 
variation. The accompanying hemoglobin cluingcs were negligible, 
as were the variations in the wliitc cell count. In the remaining 2 cases 
of the 12 e.xamined tlie cliangcs were greater. One patient jrith a 
moderate secondary anemia (Case 11) showed an incTcnse of 7-10,fKK) 
cells combinecl with a marked rise in hemoglobin; the other (Case ‘1; 
showed a fk^rease of 740,000 with no markcal change in hemoglobin. 
Steinberg found the erythrocyte count lowered in 4 
examined; in one of iheic the decrease amounted to l,3o0,00<l ceih. 
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Notkin d al found increases of from 150,000 to A 

of the 19 cases examined; the average increase was 643,000. Angus 
observed an increase in hemoglobin and red count m most of his un- 
proved cases, but noted that in the unimproved gi;oup a distinct fall 
in both factors was the rule rather than the exception, and raised the 
question whether this may in the future prove,to be a danger point m 
the therapy. In view of repeated experimental evidence that large 
doses of hematoporphyrin followed by irradiation can cause hemolysis 
of the erytlu-ocytes, this warning is timely, and should lead to regular 
and frequent counts on all patients undergoing^ treatment. Detailed 
hematologie investigations of the effect of varying amounts of hema- 
toporphyrin on animals and humans would be of great interest. At 
present, it appears that the drug, in a majority of cases, increases the 
number of erythrocytes when administered in small doses; the effect 
on the hemoglobin content is much less certain. 

Blood Sugar. Kiippers^ found that hematoporplijurin Ipwered the 
blood sugars of his patients, particularly when some hyperglycemia was 
present before treatment. Although various reports on high blood 
sugars in depressions have appeared to the literature, Katzenelbogen 
and Friedman-Buchman^o have shown that in general the values in 
these conditions are within normal limits. These authors, however, 
in common with several other investigators, found that the sugar toler- 
ance curve in depressions shows a higher peak and a more prolonged 
decrement than otherwise. In general, the curve becomes normal with 
recovery from the illness. Angus made careful studies on the effect of 
hematoporphyrin on the sugar-tolerance curves, with the following 
findings: 1, The blood sugar was within normal limits before and after 
treatment. 2, The blood sugar fell during treatment. 3, The sugar- 
tolerance curves became more normal after treatment, not only in the 
improved cases, but to a lesser degree in many of the unimproved ones. 
This latter finding seems particularly significant insofar as it demon- 
strates that hematoporphyrin, even in cases in which no clinical im- 


provement is noted, can, produce laboratory findings which are usually 
associated with 'recovery. Steinberg, who examined blood sugars 
before and after treatment, but not during it, found no consistent changes. 
His values before treatment were extremely low; in the only case with 
a sugar level above 100 (105.26), the reading after treatment was 79. 
The same author investigated the blood cholesterol of 6 patients, and 
found a decrease following treatment in all of them. 

Electrolyte Balance. Irrespective of whether or not the blood 
calcium level in depressions is raised, as is claimed by many investi- 
gators, or within normal limits (Katzenelbogen and GoldsmitlF^), the 
question as to the action of hematoporphyrin on the calcium-potassium 
balance is of great interest. Huhnerfeld”‘= found that hematoporphyrin 
reduced the calcium values in patients with hypercalcemia. Later,^^'^ in 
experiments with pigs, chosen because their blood calcium level is 
similar to that of humans, he was able through the administration of 
doses comparable to those used in hematoporphyrin therapy to reduce 
the blood calcium of the three animals by 2.5 to 3 mg. %. The calcium 
level was lowest at the time when the largest doses were given, and 
returned to noi-mal 4 weeks after the medication "was terminated. 
Kiippers and Vinchon'*^“'' confirmed these results clinically. The former 
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‘ author in particular emphasized the importance of these findings, and 
expanded on them, claiming that in favorable cases the potassinin level 
is raised concomitantly vAth the decrease in calcium and blood sugar, 
thus forming an important prognostic guide. Yinchou'*^^ mentions in 
connection with the electrolyte balance his observation that the pH of 
fhe urine is lowered by liematoporphyrin. In 1 patient studied by 
Strccker cf aL in their first series, the calcium values were ll.S and 11,5 
iDg-% before treatment, 9.6 mg.% during treatment, and 10 mg.% 
afterwards. In their second series, 12 patients were examined and 
showed on the whole a slight increase. No correlations with improve- 
ment were attempted. Angus found varying decreases in both improved 
and unimproved cases, somewhat larger in the former; exceptions oc- 
curred in botli groups, however. Steinberg's scries shows 5 decreases 
as against 2 increases, but some of the changes were negligible. In 
this connection a factor should be mentioned which lias not been taken 
into account by any of the investigators, and which raa^' well play a 
role in obscuring the experimental results. Ultraviolet light, which 
has been used in varying amounts by different workers with Ijcinatopor- 
phyrin, can, through radiation of crgosterol vdth resultant viUunin D 
formation, raise the calcium level of the blood; accordingly, the effects 
of liematoporphyrin on blood calcium can be evaluated only in cases 
not exposed to large amounts of ultraviolet. 

It is apparent that, whatever may be the final judgment as to the 
therapeutic efficacy of liematoporphyrin treatment, it offers at the 
present time an unusual opportunity for combined biochemical, genera! 
medical and psychiatric research. Further progress will, it is felt, depend 
to a large extent on the degree to which laboratory findings can be 
correlated with the results of careful and persistent clinical psychiatric 
exainijiatioiis. 

John I). Benjamin, M.D. 
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RECENT ADVANCES IN THE TONSILLAR ASPECTS OF SYS- 
TEMIC DISORDERS. 

That the tonsils continue to be a topic of interest to tlie otolaryngol- 
ogist, as well as to the internist and general practitioner, is evidenced 
by tbe large number of contributions appearing upon tbe subject in 
recent years. While no spectacular discoveries that might profoundly 
affect our previous conceptions have been reported, there is a large 
number of interesting papers that serve to clarify our knowledge of 
tonsillar disease, especially as they relate to tbe complications incident 
to tonsillar infection and establishing more definite indications for their 
removal. There is an unmistakable trend away from the indiscriminate 
wholesale removal of the tonsils for various more or less vague reasons. 
Lidications are becoming more precise and undoubtedly there is an 
increasing aversion from the so-called “slaughter of the innocents” unless 
the indication be placed upon a firm clinico-pathologic basis. 

Pathology. That grossly pathologic tonsils which upon microscopic 
examination show varying evidence of chronic inflammation may fre- 
quently be attended with little or no clinical phenomena is a matter 
of common knowledge. Mueller^'^ finds that the clinical and anatomic 
picture but rarely agree; many histologically pathologic tonsils mani- 
festing few if any clinical sjTpptoms. Even the purulent-appearing 
crjqitic contents obtained by tonsillar expression are but rarely true 
pus; but, as Krompecher and NemaP® find,- are exfoliated epithelial 
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cells tlmt have undergone fatty degeneration jind liave as an admixture 
a varying number of neutropliils; lymphocytes, plasma cells, macro- 
phages and bacteria. Smity^ compared the clinical liistory and the 
histopathologic findings in a group of 104 tonsillectomies. *Of the 45 
cases that were operated upon because of repeated sore throats and 
colds, 87 % showed histologic evidence of chronic inflammation, while 
13% were normal. Of the 17 patients operated upon because of dis- 
charging ears, 59% evidenced infection and 41 % did not. Those oper- 
ated upon because of a possible focus of infection showed microscopic 
evidence in 86%. In a similar attempt to correlate the relation of the 
pathologic picture of a tonsil with the clinical cause for its removal, 
Jason^ found that patients with systemic or distant changes showed 
greater tonsillar changes than those with purely local pharyngeal com- 
plaints. Hunnicut, Sternstein and j\IcMahon,“^ in a study of 25 ton- 
sillectomies, were unable to find an}" histologic change that was defi- 
nitely related to cither the clinical signs and symptoms or the bacterial 
flora. The pathologic findings M"ere similar to those found in a control 
group. Even normal-appearing tonsillar fosste may harbor infective 
organisms after tonsillectomy, is a conclusion of Soli.s-Cohen,^^ after 
finding tlie same pathogenic organism both before and after tonsillec- 
tomy. Should this be substantiated, the possible cause of many fail- 
ures of improvement of systemic disordei*s following removal of the 
tonsils is obvious. In the study of the tonsils as a possible focus of 
infection in systemic disorders, Nissen**^® found that the gross lesions 
were of 4 types, namely, acutely inflamed tonsils \\"ith or without sup- 
puration; chronically, reddened liypertrophic tonsils with or without 
.syinj)toins; a tonsil in which the anterior pillar or soft palate is purplish 
red in color, and the j)rescncc of infected pharyngeal follicles. Tilley^^ 
also believes tliat a purplisli-red discoloration of tlie anterior pillar sig- 
nifies a pathologic tonsil, especially if the tonsillar gland is enlarged 
and there is an ahundance of pus extruded from the tonsillar crypts 
tluit contain a preponderance of leukocytes upon microscoj)ic exam- 
ination. 

Cardiac Disease. In consideration of the (picstion of the optimal 
time for tonsillectomy in the presence of a complicating cndocarflitis, 
ZimanyK**^ calls attention to the many untoward results that are encoun- 
tered if the oj>eration is performed at a time in which the {Icfcuisive 
inechanism of the body is at low ebb. He believes that the patient is 
in an o])tiinal condition for operation when his defensive mechanism is 
most efficient and in a positive pluise that can he shown by dctennirimg 
the hacteriologic index wliieh normally is between 50 and 55. Tunsil- 
leetomy should, therefore, he performed r)nly at a time in which the 
liaeti^riologie index is normal in onler to avert any pos.sil)le disastrotis 
eomplifration. A hacteriologic index l)eIow normal should he a contra- 
indication to operation. ^ . 

It is to l)e admitted that tonsillectomy is frequently of henefit in 
endoairditis; Curtins. Dicker and Wirth^'^ obscrv"ed in 41 torisiflertomies 
that existing cardiac (^inditions frecpiently improve after the promhins 
although an exacerbation may be noted if decr)mj)ensation has lyvn 
present. Of the 2o patients that survived to the reexamination tune, 
13 showed disajipearanee of the (xirdiae symptoms. Therr* was Imie, 
if any, henefit if the openiiion was fxTfomiec} in a jn/nVi m wlneJi tnerc 
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existed a febrile florid endocarditis, and the authors properly concluded 
that the operation should only be performed during an afebrile period. 
In 8 patients with an endocarditis lenta no effect on the fatal course 

was noted. . i t i 

Holtz and Friedman^® described a red eruption on the oral and 

pharyngeal mucosa that occurred in association with cases of rheumatic 
endocarditis. They were small pinpoint to 2 mm. circular, crimson to 
bluish, non-elevated lesions. They appeared in recurring crops lasting 
about 24 hours. The authors believed the eruption to be a non-embolic 
hemorrhagic exanthem. 

Rheumatic Fever. There has been continued interest in the relation 
between tonsillar disease and arthritis and rheumatic fever. Kaiser^ 
finds that while sore throat was the preceding infection in 59 % of his 
1200 rheumatic children, the recurrent attacks were not lessened in 
tonsillectomized children. The mortality rate was 50 % less in children 
who had their tonsils removed, and the incidence of rheumatic infection 
was slightly more in children whose tonsils were not removed at the 
initial attack. In a study of histologic serial sections of the neck organs, 
Sarafoff®^ was unable to find any typical changes in the tonsils and 
adenoids in several cases of rheumatic fever. On the contrary, the 
peritonsillar tissues disclosed evidence of rheumatic disease in 4 of 
7 cases. Evidence of non-specific infection were found tlnoughout the 
pharynx, indicating that in all probability the tonsils were not the sole 
portal of entry. In similar studies, Kdinge®'^ found serial sections of 
the tonsils in 2 patients that revealed similar evidence of rheumatic 
infection in the peritonsillar structures. In 5 other patients with a 
similar history, no specific rheumatic findings in the peritonsillar tis- 
sues were noted. In a study of the blood in rheumatic patients that 
had acute streptococcic pharyngeal infection, Schlesinger and Signey^® 
could demonstrate the presence of streptococcic precipitins, which cor- 
responded to the type of organism responsible for the infection. Their 
appearance usually foreshadowed an attack of acute rheumatism, and 
the authors believe that immediate therapy instituted promptly would 
prevent serious relapses, although they concede that it is not infallible. 

In a discussion of the part plfiyed by the tonsils and adenoids in the 
etiology of rheumatic fever, Coates and Gordon® emphasize the impor- 
tance of lymphoid remains, hypertrophied lateral pharyngeal bands 
and isolated lymphoid follicles on the posterior pharyngeal wall. 

Blood Dyscrasias. There appears to be further concern with the 
pharyngeal lesions associated with blood dyscrasias. Jones®^ properly 
points out that the presenting sjanptom in many blood dyscrasias is a 
marked throat manifestation that the patient not infrequently consults 
an otolaryngologist, who must be aware of such a possibility and be 
prepared to perform the ordinary simple laboratory tests in every sus- 
pected case. A description of the early pharyngeal lesions in 3 cases 
of agranulocytosis by Costen® calls attention to the frequency with 
which the anterior pillars are involved. The lesions represent a necrotic 
process on the surface of the tonsil or a mere solution of the tissues 
involved. All 3 cases gave a history of prolonged drug ingestion which 
the author believes is e^’idence of the profound depression of the bone 
marrow function caused by certain medicaments. Larsen®® points out 
that some believe agranulocytosis to be a real clinical entity provoked 
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by some unknoi\Ti factor, ’W'hile others regard it as tlie expression of a 
disturbed leukopoietic system as a sequel of a general infection. Anotlier 
theory is that tlie clinical findings are an expression of a state of low 
general resistance following a disturbance originating in the bone mar- 
row. He describes his case as one of secondary development, caused by 
infection with toxic effects on the bone marrow. Gangrenous tonsillitis 
may be an expression of an acute lymphatic leukemia. Nagasawa^'^ 
reports a case of a child of 4, who had a swelling and redness of one tonsil 
and the neighboring palate. The upper pole of the tonsil was necrotic; 
there was anemia and glandular swelling. Microscopic examination of 
the blood disclosed acute lymphatic leukemia, with death in 1 week. 
Richter*^ presented 2 cases of acute sore throat attended with a con- 
stant lymphocytosis, with a normal or slightly subnormal total number 
of leukocytes. The lymphocytosis persisted after tlie acute infection 
had subsided. He investigated several close members of the respective 
families and found a similar l^unphocytosis present, and so concluded 
that the phenomenon was a constitutional and familial characteristic. 
The clinical aspects of infectious mononucleosis was presented by 
McKinley^ in a studj’^ of 50 patients over a period of 12 years. He 
advocates the term ^‘infectious mononucleosis’' in order to avoid such 
nondescript terms as “glandular fever.” The most constant feature 
was the cervical lymphadenopath}^ which may persist for some time 
and does not suppurate. Marked glandular enlargement was observed 
in individuals with but minimal pharyngeal findings. Pharxmgeal 
findings varied from slight faucial injection to swelling of the lymphoid 
tissue and infrequent membrane formation. There was a variable total 
leukocytosis up to 30,000. There was a relative and absolute lympho- 
cytosis present at some time in the course of the disease. There were 
no characteristic bacteriologic findings in the pharynx and blood cul- 
tures were repeatedly negative. There was no demonstrable effect on 
the injection of emulsion of fresh glandular substance into guinea pigs 
and monkeys. It would appear that the constancy of the lymphaden- 
opathy would suggest that the offending etiologic factor and the primary 
lesion reside in the lymph nodes. There has been further interest in 
the serologic diagnosis of infectious ihononuclcosis made by testing 
the blood serum for the presence of hcterophilic antibodies. This new 
phase in the diagnosis of this disorder was initiated in 1932 l)y Paul aiul 
Runnel when they found that the blood scrum in such patients was 
able to clump sheep red cells in high dilutions, which normally occurs 
only in decidedly low dilutions. Davidsohn and Walkcri* and Stuart 
and others^^ reported on the nature of the hcterophilic antibodies fount! 
in infectious mononucleosis. Bernstein^ showed tlint this disorder may 
1)0 simulated by some 29 conditions and tliat tlie value of the test h 
apparent, and Davidsohn*'® enumerates several others. In another ron- 
tribution on the subject. Davidsohn”^ concludes that tlie tost is of 
decided confinnatory value in typical cases, and of diagnostic impor- 
tance in tlie differential diagnosis of conditions tliat may sirnulatf* it.^ 
Nephritis. In an extensive review of the subject of the bactenolrjgie 
aspects of peritonsillar phlegmon, Guilfrida*^ reiKirts tliat n transitor^. 
albuminuria could bo observed in 37% cases of 

punition, a true parenchvinatous nephritis being ob-^crvcil jn ^ 

the 37% coinpliciited by n.uml involvement, stnqUoc-iwi wc^n^ tlie 
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offending organisms in 20 % and pneumococci in 13 %.' In a discussion 
of the value of tonsillectomy in children, Nadoleczny^® concludes that 
acute glomerular nephritis and embolic focal nephritis without nephro- 
sclerosis are frequently improved by tonsillectomy, while chronic 
nephritis is unaffected by it. deWesselow, Goadby and Derry®® investi- 
gated the urinary findings in 354 patients with tonsillitis. There was 
present an early albuminuria in some 15 % of the patients and a late 
albuminuria in 6%. From the clinical and urinary findings a fopal 
nephritis was probably present in 10 % and a diffuse glomerulo-nephritis 
in 0.8%. There was apparently no relation to the' presence of hemo- 
lytie streptococci in the pharynx and the incidence of the focal nephritis. 

Arthritis. In a study of 500 patients with arthritis, Nissen^®“ noted 
that 90% had their tonsils intact before the onset of the joint sjnnp- 
toms. In addition to the usual pathologic tonsil, Nissen believes that 
infected lymphoid tissue in the nasopharynx is a greater focus of infec- 
tion than is usually realized. In another contribution'*®® he stresses the 
importance in determining tlmee important factors that associate arthri- 
tis with tonsillar disease, namely, the recognition of obvious or con- 
cealed infection in nasopharyngeal tissue, recognition of the involve- 
ment of the joints and other systemic effects, and determination of the 
association between the two. These are carried out by careful, pro- 
longed and intensive study of the patient. In a discourse on the treat- 
ment of 438 patients with rheumatism who had tonsillectomy performed, 
he found that 300 were entirely symptom free, 100 showed varying 
degrees of improvement and in 38 no benefit was noted. 

Endocrines. An endocrine role has frequently been attributed to 
the tonsils. PeUer^® in a large statistical study, in comparing the state 
of the tonsils and the constitutional attributes, concludes that they act 
as inhibitors to growth, weight, height and rate. This action is appar- 
ently unaffected by the presence of chronic infection. He believes the 
tonsils to be definite endocrine organs. He finds that tonsillectomized 
girls menstruate and mature earlier than average girls. Blonde girls 
he finds present tonsillar hypertrophy and are consequently more often 
tonsillectomized than brunettes. He concludes that further research 
is necessary to explain these arid other relationships. In another con- 
tribution in association with Zimmerman,^® he finds that the tonsils 
inhibit puberal development of the mammary glands, as tonsillectomized 
girls show earlier mammary maturation. Halasz*'* believes that the 
tonsils are endocrine glands and that a deficiency in their internal secre- 
tion aids in the formation of ozena. He states that this disagreeable 
affliction may be benefited by subcutaneous injection of tonsillar extract 
in addition to extracts of the closely related thymus and thyroid glands. 

Pulmonary Suppuration. The question of post-tonsillectomic lung 
infection continues to receive interest. WaldapfeP“ is unable to 
pplain the relatively large number of pulmonary complications seen 
in this country in comparison to the relatively infrequent reports from 
Germany. He believes that it might be due to the superficial anesthesia, 
retention of the phar;>Tigeal reflexes and use of the upright position. In 
8 cases of post-tonsillectomic pulmonary complications he found that 
fever and roentgenography were most important in arriving at a diag- 
nosis. The prognosis in his cases was good. Schutz®® describes the 
various pulmonary complications following tonsillectomy and finds 
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the}’’ are not serious as a rule and clear up quite rapidly. He reviews 
the theories of formation and finds that of aspiration is untenable, as 
it is practically impossible to produce pulmonary abscess in animals by 
injecting blood and pus into the bronclii. Injections of infected material 
into the jugular vein on ^the other hand produced septic pulmonary 
infarcts. As with most German writers, he attributes the large number 
of such complications reported in this country to the use of deep general 
anesthesia. Ranson and IMcGolrick,"*® in reporting a case that recovered 
following operation, briefly discussed the manner of production and the 
treatment. 

Tuberculosis. In discussing the tonsil as a portal of entry in tuber- 
culosis, Schlittler^^ reviews 98 cases of chronic cervical lymphaden- 
opathy but in wliom no evidence of tuberculosis of the lung or other 
portions of the body could be discovered. Histologic examination of 
the tonsils removed in these individuals disclosed tuberculosis in 4S. 
Only one tonsil and consequent!}' only one-sided cervical enlargement 
was noted in 73% of the cases, Schlittler believes that the localization 
of the lymphadcnopathy to the glands at the angle of the jaw draining 
the tonsils, the absence of tuberculous disease in other portions of tlic 
body and the relative frequency of unilateral involvement and the 
discovery of microscopic evidence of tuberculosis in such a high per- 
centage of the excised tonsil all speak for the tonsils being the scat of 
a primary tuberculosis. In another contribution on the subject,^® he 
stresses the presence of a subacute and chronic lymphadenitis of the 
angle of the jaw ns a diagnostic sign of primary tonsillar tuberculosis. 
In a study of 112 tuberculous adults, Newhart, Cohen and Van Winkle^- 
found tuberculous tonsils in 42%. They also find that the tuberculous 
lesion is rarely a gross one, only being found at microscopic examination. 
This is in agreement with Scliiittler's findings noted above. In addition, 
it was observed that in some instances in wliicli routine sections were 
reported as normal, serial sections revealed tuberculous foci. There 
were no primary lesions noted in their cases, all being secondary to the 
open pulmonary lesion and resulting from constant contact with the 
bacillus-laden sputum. They conclude that tonsillectomy presents no 
.special hazard when proper precautions are taken in tuberculous indi- 
viduals. Hudson and Wollaston*® cite a case of massive tuberculosis 
of the tonsils which gave a liistory of repeated attacks of sore throat 
over a period of 2 years. They conclude from the clinical course and 
from the histopathologic findings in the tonsils that the primary fcKrus 
of the tuberculous infection was in the tonsils, 

Sjrphilis, Sore throat ami ton.sillitis arc relatively common findings 
in early sypliilis. These persist for some time with few constitutional 
symplom.s. In a study rif 803 patients with early sccomlary ^ypldliSf 
Brittingham^ found subjective sore tliroat and oi>jcctive tonsillitis in 
almut 29%. Of 502 patients with secondary syphilis, tonsillar lesions 
were observed in about 25%. In 301 patients with ultra secondar} 
disease, tonsillar clianges were noted in some 35%. It is apparent that 
routine serologic tests must he employed in all of pharyngeal 

involvement without sv.stcrnic manifi'stations that perdst for more 
xhim a week. In a sttidy of the tonsillar tissues of 139 syphilitic paiients 
macerated and .subjected to dark-field ilhnnination, Kufna'*au«i va 
able to find the s])irf>chcte in 3 of 13 patients with primary iMom ami 
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in 18 of 27 patients with secondary lesions. In later stages of the 
disease the spirochete could be observed even in individuals in whom 
the Wassennann reaction was negative. Fund and Brawner'^J described 
the histopathologic findings in 2 cases of syphilitic tonsillitis. They 
were characterized by a diffuse fibroblastic and angioblastic prolifera- 
tion with large mononuclear cells in the lymphatic stroma. There was, 
in addition, foci of epithelioid cells in the neighborhood of the crypts. 
Mainzer^® reports 2 cases of syphilitis of the tonsil. Chancre of the 
tonsil is unilateral, as a rule coming on with a sore tlxroat, enlargement 
of the tonsil, and eventually swelling of the regional lymph glands. 

Tonsillogenic Septicemia. In a survey of tonsillogenic sepsis, Hay- 
mann“ found an incidence of 5.3 per 1000 in a review of 12,500 necropsy 
reports. In some 30% of the cases the tonsils could not be grossly 
identified as the origin of the sepsis, and in about 35% peritonsillar 
or retropharyngeal abscess was present. He suggested that the sepsis 
could originate by direct entrance of the causative organism into the 
blood stream, from isolated thromboses of the retrotonsillar veins, by 
indirect entrance mU'the lymphatic channels and by secondary venous 
thrombophlebitis from parapharyngeal phlegmon. Waldapfel'^*' differ- 
entiates two types of sepsis: via retrograde thrombophlebitis and by 
means of the lymphatics and lymphadenitis and secondary involvement 
of the cervical vein. He also stresses the fact that the primary portal 
of entry, the tonsil, is not always the focus of sepsis which is most 
often in the parapharyngeal space, and that appropriate therapy must 
take this fact into account. He therefore opens the neck in every sus- 
picious case in order to drain the parapharyngeal space and to examine 
the jugular vein. He also removes the tonsil if local gross changes are 
present. The clinical manifestations indicating such a procedure are 
symptoms of general sepsis, associated with chills and the finding of 
tenderness and infiltration along the course of the jugular vein. He 
stresses the jugular glands as septic foci and insists on their removal 
when inflamed. Beck^ discusses the diagnosis and treatment of para- 
pharyngeal infections and jugular thrombosis, emphasizing the tonsils 
as the point of origin and indicating surgical drainage of the neck and 
resection of the jugular vein. Uffenorde*^ reports several cases illus- 
trating the pathway from the infected tonsils to the lymphatics and 
the lymph glands and then involvement of the jugular and facial veins. 
He advocated enucleation of the tonsils, opening of the vascular sheath 
in the neck, removal of the inflamed glands, inspection of the veins of 
the neck and their resection if thrombotic and opening of the paraphar- 
yngeal space. Myers^® reports 3 cases of post-tonsillitic pyemia with 
septic metastases in various portions of the body. In a discussion of 
postanginal sepsis, Abt^ reports 4 cases in children and stresses the grave 
prognosis. He concluded that the earlier the responsible focus is 
detected and evacuated the better the prognosis. The similarity of 
postanginal septicemia to puerperal sepsis is discussed by Schneider.®"* 
Both diseases spread by vascular, lymphatic and perivascular phlegmon 
routes. They both may eventuate into pyemia with secondary sup- 
puration in the joints, kidneys, lung and heart. The therapy is com-' 
parable in both disturbances, the efimination of the primary locus, the 
evacuation of suppurative collections, the ligation and resection of 
veins in the presence of endophlebitic extension. Both are extremely 



8CS 


PROGRESS OF MEDICAL SCIEXCE 


grave diseases with a fatal outlook in about 50%. Hybasek^ report 5 
several cases of sepsis following angina and tonsillectomy and con- 
cludes that drainage in sepsis is more important than tonsillectomy. 
Peritonsillar abscesses should be evacuated and drained, but tonsil- 
lectomy is contraindicated in peritonsillar phlegmon. He believes 
that there is* little need for prophylactic ligation of the jugular, but 
advises ligature and resection of all thrombotic vessels. There must 
be thorough incision^ and drainage of the neck and parapharyngeal 
space. In contradistinction to the occurrence of sepsis following ton- 
sillitis, Krauspe*® presents clinical and experimental evidence that ton- 
silliris may at times be a sequel to a blood stream infection. Histologic 
examination of the tonsils in a number of individuals wlio died of a 
variety of acute infections disclosed inflammatory reactions wJiich 
were interpreted as being hematogenous in origin. There were many 
abscesses and focal areas of necrosis. Bacteria, especially the strepto- 
coccus, could be demonstrated in the subepithclial capillaries. Kolbe-^ 
was able to demonstrate hematogenous metastases in the tonsils in 1 of 
IG cases of general sepsis. He believes that the tonsils are infrequently 
so affected as they appear to possess a certain immunity. 

Scarlet Fever and Diphtheria. Tlic effect of tonsillectomy on the 
development ^of immunity was studied by means of the Dick test by 
Kcreszturi and Park,^^ who were unable to note any marked effect in 
changing a positive Dick reaction to a negative one. Btiice^" subjected 
a number of children to the Schick test and found tlie proportion tliat 
gave a positive reaction to be about the same in lioth, namely 62% in 
tonsillectomized children and G9% in those with intact tonsils. In a 
comparison of the course of scarlet fever and diplithcria wln'ch occurred 
before and after tonsillectomy in several thousand cases, von Zsindely"*^*' 
foiinrl a decreased incidence of botli after tonsillectomy, but also noted 
the decreased incidence declined with the elapsed time following oper- 
ation. In anotlier communication, von Zsindcly'^^ observed that the 
percentage of diphtheria carriers were liiglicr in the presence of enlarged 
tonsils and adenoids. 


The Question of Tonsillectomy for Peritonsillar Abscess in the Acute 
Stage. In the past decade there have been increasingly more contribu- 
tions advocating tlic performance of tonsillectomy in the acute stage 
of a peritonsillar abscess. 'While many feel that such a pro(’cdurc is 
without danger, there are many theoretical ol)jections which arc 
obvious and that may find supj)ort in ])ractice. In a discussion of W 
patients upon wlioln tonsillectomy had i)ecn performed for peritonsillar 
abscess, Zollne/^^’ reports several complications including a ternpt'raturc 
rise to lOl.S® F. with chill, and also a phlegmonous infiltration in tia* 
l)ase of the tongue. He notes that patients in whom only simide incisi(»n 
is ])crformcd liad an immediate drop in temperature more often than 
those tonsillectomized, and that postoperativ(i fe!)rile ci)isodes were 
more c^onunon in the tonsillectomized than in the irua'^ed patients. He 
concludes tliat incision is the proc‘<xIure of clioicc in early jK/ritonMllar 
abscess atul in those cases in whicli the absr^css is well localiz#*d. 
silli’ctoiny slioiild be nrscrvfd for tho«c citsc.s in v,'{iif’h no pns i.-t o!)ta!in'i 
and in udiich fevor p'jr?ists after simple incision and vdien tii'-re an- 
si.cns of sepsis. In anotlier contrilmtion^^'' be rejKirt,? d 
Oi patients toiisillc'ctomi'/r-d for peritonsillar absces-'. .Ml dic<J of .'cji'-i* 
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cemia in spite of relatively good pre-operative conditions of the patients. 

He finds simple incision adequate in most cases and finds indication 
for tonsillectomy in the tliree^ states noted above, namely, delayed 
recovery following simple incision, failure to recover pus on incision, 
and in the presence of sepsis. In review of 356 cases of peritonsillar 
abscess including 29 of his own, Tato®” concludes that tonsillectomy 
affords a quick, safe, cure, eliminating the possibility of rccuiTencc. 

He had but two complications: a postoperative hemorrhage and 1 case 
of sepsis with rheumatism. Hofer and Motloch^® review 30 patients 
Avith peritonsillar abscess treated by tonsillectomy. They noted a 
prompt drop in the temperature with but one exception. They believe 
that tonsillectomy in this condition is free from danger and is the oper- 
ation of choice. In a series of 542 patients with peritonsillar abscess, 
TonndorF found that 99 % showed adequate relief by simple incision 
through die anterior pillar. He believes that while tonsillectomy is 
not as serious as might be expected, its indication is present only in 
sepsis and in which healing fails to occur after simple incision. A com- ' 
parison of simple incision, incision and secondary tonsillectomy, and 
tonsillectomy in the acute stage of the disease by Linck,®® causes him 
to conclude that simple incision at times does not evacuate all the pus 
and that recurrences and relapses are common. Incision and secondary 
tonsillectomy has the advantage that complications are avoided by the 
removal of the tonsil. However, the disadvantage of the multiple 
operation and the possibility that a recurrence or relapse might occur 
before the secondary operation, lead the author to conclude that imme- 
diate tonsillectomy is the operation of choice for both immediate cure 
and prophylaxis against future difficulty. Advantages that are claimed 
are that there is not peritonsillar collection of pus that cannot be evacu- 
ated by this method, recurrences are impossible as no abscess cavity 
can exist after tonsillectpmy. The author minimizes the danger that 
might be expected in operating upon acutely inflamed tissue and upon 
decidedly sick patients. Canuyt^ has had experience with many ton- 
sillectomies in peritonsillar abscess, but considers it painful and at times 
dangerous. Neither does he believe in waiting for long periods of time 
for removal of the tonsil until marked postinflammatory adhesions are 
formed which may make the future procedure difficult and also run 
the danger of a recurrence during the interval. He advocates waiting 
for a period of 4 or 5 days after the simple incision preferably after the 
temperature has dropped to normal or nearly normal. He believes that 
at tills time the operation can be safely, easily performed under local 
anesthesia. 

The Value of Surgical Diathermy in the Treatment of Chronic Ton- 
sillitis. Surgical diathermy or the use of electrocoagulation in the 
removal of tonsils at one time had reached the status of a fad with 
the laity as well as vdth some members of the profession itself. There 
arose a tremendous demand on the part of the public for this method - 
of surgery out of all proportion to its merits. Fantastic claims as 
to simplicity of operation and lack of pain or bleeding have all proven 
. untrue in actual practice. We have repeatedly, by the spoken as well 
as the written® word, opposed the fallacious claims for a period of some 
10 years. The recent literature on the whole is decidedly antagonistic 
to the method,^and^in all probability it is now going^the \yay of most 
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medical fads.^ We have been impressed ^nth but one indication for its 
use, namely, in the removal of tonsillar tags and lymphoid hypcrtropliv 
remaining after orthodox surgery. The present katus of this method 
is well presented by Roberts/^ 

all probability may not be entirely removed by surgical diathermy. 
Secondary liemorrhage is not uncommon and postoperative pain is 
present as with the orthodox operation. In addition, infection and 
edema are quite frequent and in many cases tlie incomplete removal 
by diathermy may neccssiUite surgery subsequently, Mock,^ in a 
similar vein, states that when the public learns of'the dangers and 
complications incident to this method and especially of the possibility 
of leaving a buried focus of infection behind, it will undoubtedly slum 
it. In a report on their experience with the method, Shambaugh and 
his associates^" find that it is not painless and that secondary hemorrhage 
can occur, and there is uncertainty as to the total removal of the tonsil. 
Finally Yonker,^^ in a thorough rev'iew of the subject, concludes that 
the results arc unsatisfactory, and expresses his doubts as to any 
indication for its use. 

Roentgen Ray Therapy of Chronic Tonsillitis. There has been a re-' 
newed interest in the Roentgen ray treatment of chronic tonsillitis. 
In a report on 32 patients that were followed up out of 47 treated by 
this method, Hasenjager^^ believed there was a cure in 23, improvement 
in o and no benefit in 4. He believes it can be used in all cases in which 
surgery is contraindicated vith the exception of cliildren under 2 years. 
Hess^" reported a cure in GS % of his 31 cases. He believes that the bene- 
fit was due to the destruction of the lymphoid cells. In some 51 children 
with recurrent attacks of tonsillo-adcnoiditis, Niezneyer^^ was enabled 
to observe a freedom from recurrence for over 2 years in about two- 
thirds of tlic cases and a milder attack in the remaining third. However, 
one scientific investigation seems to throw some doubt as to the valid- 
ity of these admittedly' clinical deductions — 22 young men were sub- 
jected to irradiation of one of their tonsils, with proper protection to 
the other by WolfF.^^ Histologic examination of both tonsils rcinoverl 
later revealed no noteworthy difTerence between the irradiated and 
non-irradiated tonsil. M. Rehse GuTTAfAX, IM.D. 
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The Chemotropic Attraction of Leukocytes by Fraction of Strepto- 
cocras Hemolyticus. H. M. Dixon, Morton McCutcheon, and E. 
J. CZARNETZKT (Laboratories of Pathology and Bacteriology, Uni- 
versity of Pennsylvania). Previous studies have shown that the 
chemotropic attraction of neutrophils to bacteria in vitro is broueht 
about chiefly by substances given off by the bacteria. The present 
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experiments represent an initial step in identifying such substances, 
. by testing the chemotropic effect in tiiro of certain fractions of Strep, 
hcmohjiicus* These fractions were: (1) A labile antigen consisting of 
a protcin-carbohydrate complex, which, on injection into rabbits, 
produces specific agglutinating and phagocytosis-promoting antibodies; 
(2) a protein-free, non-antigenic, crystalline, stable hemol^^sin; (3) a 
carbohydrate (fairly pure and freed of protein). Each of tliese 3 sub- 
stances was adsorbed on kaolin (wliich by itself does not attract leuko- 
cytes) and was then tested as a source of attraction for rabbit neutrophils 
in vitro. The leukocytes were obtained by injecting physiologic saline 
solution into the peritoneal cavity; the exudate was mixed vdth plasma, 
and a drop of the mixture was allowed to spread bet\\’een slide and 
coverslip, with tlie coated kaolin particles in the center. Under the 
microscope, it was observed that leukocytes were strongly attracted to 
the particles coated with the labile antigen, but not to those coated 
with the other 2 fractions. It is concluded that of the 3 fractions of 
hemolytic streptococcus tested, the one which calls forth phagocytosis- 
promoting antibodies is also the substance that attracts leukocytes to 
the bacteria, thus making possible their phagocytosis. 


A Chemotactic Substance Derived From Epithelium. Daniel Sil- 
verman (Laboratory of Pathology. Jefferson Medical College). Studies 
on chemotaxis were made by direct observation of leukocytic behavior 
according to McCutchcon's technique. Normal human skin, mechani- 
cally pulped without contact with water, showed strong chcmotropisin, 
a coefficient of +0.83. The chemotropic substance was dissolved out 
of pulped skin by extracting in hot water; skin pulp so treated showed 
no clicinotaxis“*'n coefficient of +0.05, Chemotropism was demon- 
strated in the extract by evaporating the latter and soaking the pre- 
viously extracted pulp in the concentrate. On testing this, a coefficient 
of +0.77 was obtained. The extract gave positive reactions for pro- 
tein and free amino acid, but negative reactions for carbohydrate and 
histamine. A solution of histamine phosphate, tested in the same 
manner as tlie watery extract of skin, showed only slight chemotropic 
property — a coefficient of +0.25. Our results vdth preparations of 
Staph, aureus (coefficient +0.01) compared favorably wth jMcCutch- 
eon^s results. 

It is concluded that normal human skin contains an actively clieino- 
tropic substance (or substances), which is water-soluble and thermo- 
stal)lc and wliich may be responsible for the bchav'ior of leukocytes 
in inflammation following non-infected injuries. In infected areas the 
chemotaxis may depend in part on bacterial substances and in part on 
substances derivofl from the injured tissues. 

The Synthesis of Octopine (Pectenice). J. Logan Irvin an<l D- 
Wright Wir.S0N (Laboratory of Physiological Chemistry, LniversiU 
of Pennsylvania). Two years ago Drs. ^loorc ami ^^iison reportern 
l>efore this Society the isolation from scallop muscle of a cfunfioum 
which they later named pectenine. The description of propertie.'^ gi'-i n 

♦ For the of nrepnrntion of thei'c fraclionn w' ^ 

Pettit, H.» atid Lnckjnan, D.: Labile Bacterial Antiv^en« lo. 

Prepuration and Preservation, Proc. Am. Philos. Soc., in press. 
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by Moore and Wilson, similar in most respects with that presented by 
Morizawa in 1927 for octopine, differed in that they had found that 
their free compound formed a neutral solution m water while Morizawa 
reported that his material was strongly alkaline. Recently Mayeda 
has shown that octopine monopicrate gives an acid reaction to Congo 
red which is in agreement -with the observation of Moore and Wilson 
upon pectenine and indicates that Morizawa was in error. We there- 
fore beheve our compound to be octopine. 

The structure of octopine was studied by Moore and Wilson who 
concluded that the compound is probably arginine, the a-amino group 
of which is joined to the a-carbon atom or propionic acid. In order 
to confirm this structure, we have carried out a synthesis invohdng a 
reaction betiveen d-arginine and d, l-a-bromopropionic acid. Com- 
parisons were made between the synthetic and natural materials in 
the free state and in the form of two salts. The results indicate that 
partially inactive octopine was synthesized. We plan to treat d-arginine 
with optically active bromopropionic acid in order to obtain the naturally 
occurring isomer. 

Observations on the Effect of Adrenalectomy on the Hypertension 
Produced by Kaolin. W. A. Jeffers, M. A. Lindatjer, and F. D. 
W. Lukens (Robinette Foundation, Cox Institute, and Pepper Labora- 
tory, University of Pennsylvania). Arterial hypertension was pro- 
duced in 9 dogs. Four of these survived the removal of both adrenal 
glands. One animal exhibited a fall in blood pressure to normal fol- 
lowing the second adrenalectomy. This fall was interpreted as being 
a remission from the effect of kaolin, since 3 other dogs showed 
a persistent hypertension after bilateral adrenalectomy as long as 
adrenal insufficiency was averted. 

These experiments appear to confirm the negative role of the adrenal 
medulla in the maintenance of hypertension from kaolin. The cortical 
extract seemed to function merely to avert adrenal insufficiency, thus 
allowing the mechanism of hypertension to operate. 


The Effect of Duodenal Stimulation in Man Upon Alimentary and 
Adrenalin Hyperglycemia. Harry Shay, J. Gershon-Cohen, and 
Samuel S. Fees (Samuel S. Fels Research Fund and the Gastro- 
intestinal Division, Medical Service I, Mt. Sinai Hospital). From an 
attempt to study glucose absorption in the human stomach by our 
method'’- of producing pyloric closure through duodenal stimulation, we 
Avere led to consideration of the problem embodied in the title. The 
data we obtained indicate that: (1) Glucose, at least in liigh concen- 
tration, may be absorbed by the human stomach; (2) duodenal stimu- 
Htion by hydrochloric acid will prevent a rise in blood sugar even 
lough the amounts of sugar absorbed would ordinarily raise the blood 
sugar level; (3) the same effect was observed in a diabetic patient but 
Cl not occur in a very severe diabetic Avith a calcified pancreas; (4) 
le prevention or counteraction of alimentary hyperglycemia by duo- 
denal stimulation is shoAvn to be not a function solely of hydrocliloric 

n” ^’^Penmental Studies in Gastric Physiology 
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acid. Other agents which could stimulate the duodenal mucosa were 
equally efficacious. Thus similar results were obtained with fat, hyper- 
tonic solutions or sodium chloride and sodium bicarbonate, and of 
glucose itself ; (.5) while duodenal stimulation could prevent alimentary 
hyperglycemia, peculiarly enough, it did not carry the depression of 
glucose concentration below the fasting level. These observations are 
similar to those of Laughton and Macallum who found that their 
duodenal e.xtract did not reduce the blood sugar below the normal 
resting level after induced hyperglycemia; (6) duodenal stimulation did 
not alter the normal fasting blood sugar level; (7) duodenal stimulation 
failed to prevent or decrease the hyperglycemia incident to adrenalin 
injection. 

Prom a study of the literature on the effect of duodenal extracts 
and their possible method of action, we believe there is adequate evi- 
dence to show that their action is not due to secretin or to an insulin 
extract from the duodenum. It would appear to depend, in the dog, 
upon a combination of islet stimulation and direct action of a duodenal 
hormone upon glucose metabolism. From the results reported in the 
depancreatized animal, the direct action is the essential one. From 
our data in severe diabetes, it would seem that, in man, the duodenal 
mechanism is essentially concerned with islet stimulation’. It would 
seem, therefore, that little could be expected from the use of duodenal 
extracts in the treatment of diabetes in man. In the mild cases of 
diabetes some effect from islet stimulation; in the severe diabetics prob- 
ably no effect or even an injurious one by stimulation of already severely 
damaged islets. 


Notice to Contributors. Manuscripts intended for publication in the American 
Journal of the Medical Sciences, and correspondence, should be sent to the 
Editor. Dr. Edward B. Krumbhaar, School of Medicine, University of Pennsylvania, 
Philadelphia, Pa. 

Articles are accepted for publication in the American Journal of the Medical 
Sciences exclusively. 

All manuscripts should be typewritten on one side of the paper only, and should bo 
double spaced with liberal margins. The author's chief position and, when possible, 
the Department from which the work is produced should be indicated in the subtitle. 
Illustrations ^companying articles should be numbered and have captions bearing 
corresponding numbers. For identification they should also have the author s name 
written on the margin. The recommendations of the American Medical Association 
Style Book should be followed. It is imix)rtant that references should be numbered 
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